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[Chaptrr 23, Stat, at L., 1895.] 

[Aif ACT providing for the public printing and binding and the distribution of public documents.] 
« « 4^ « « « « 

Section 73, paragraph 2: 

The Annual Report of the Secretary of Agriculture shall hereafter be submitted 
and printed in two parts, as follows: Part One, which shall contain purely business 
and executive matter which it is necessary for the Secretary to submit to the Presi- 
dent and Congress; Part Two, whi<!h shall contain such reports from the different 
Bureaus and Divisions, and such papers prepared by their special agents, accompa- 
nied by suitable illustrations, as shall, in the opinion of the Secretary, be specially 
suited to interest and instruct the farmers of the country, and to include a general 
report of the operations of the Department for their information. There shall be 
printed of Part One, one thousand copies for the Senate, two thousand copies for the 
House, and three thousand copies for the Department of Agriculture; and of Part 
Two, one hundred and ten thousand copies for the use of the Senate, three hundred 
and sixty thousand copies for the use of the House of Representatives, and thirty 
.thousand copies for the use of the Department of Agriculture, the illustrations for 
jfce same to be executed under the supervision of the Public Printer, in accordance 
^with directions of the Joint Committee on Printing, said illustrations to be subject 
to the approval of the Secretary of Agriculture; and the title of each of the taid 
'partiH shall be such as to show that such part is complete in itj^lf. 
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PREFACE. 



The Yearbook is the leading publication of the Department of Agri- 
culture, and the present volume, 1904, presents a large amount of 
information valuable to the farmers of the country. 

As Part II of the Annual Report of the Secretary of Agriculture, 
its general character is prescribed by the act providing for the 
public printing and binding, and the distribution of public documents, 
approved January 4, 1895, which provides that it *' shall contain 
such reports from the dilBferent bureaus and divisions and such papers 
prepared by their special agents, accompanied by suitable illustra- 
tions, as shall, in the opinion of the Secretary, be specially suited to 
interest and instruct the farmers of the country, and to include a gen- 
eral report of the operations of the Department for their information." 

Compliance with the above law precludes the possibility of any 
great variety in the general make-up of the Yearbook, and will explain 
the Department's inability to consider some of the suggestions occa- 
sionally offered with a view to changing its character, even were it 
deemed advisable to do so. 

The present volume includes a general report of the operations of 
the Department, which feature is supplied by the inclusion of the 
Secretary's Annual Report, and contains also thirty -one miscellaneous 
articles, one of which is in three parts by separate authors. These 
articles cover pretty much every phase of agricultural industry, and 
include forestry, meteorology, foods, and education. In scope the 
Yearbook is as broad as the organized work of the Department. It is 
designed to be practical rather than technical, and to deal with prob- 
lems of immediate rather than remote concern. It is distinctly a 
departmental production, only two of the articles referred to being 
contributed by persons not now in the Government service. 

Food law enforcement has made considerable progress in the past 
year, a&d a valuable sunamary of results appears in the Appendix. It 
is expected that this will be a permanent feature of that portion of 
the book, to become of increasing importance as time passes and 
instructive comparisons become possible. The review of game protec- 
tion this year contains an added feature in a summary statement of 
the condition of game in the various parts of the country. 
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4 PREFACE. 

The statistics of the principal crops are again accompanied by a few 
words of explanatory text, which it is believed will add materially to 
the value of the tables by furnishing suggestions for use in studying 
them. 

Some question seems to exist in the minds of many persons as to the 
date of issue of the Yearbook, it being apparently assumed by them 
that the Yearbook for 1904 should have been issued in 1904. It may 
not be generally understood that the Yearbook is designed to cover 
the work of the year for which it is issued, and that it deals with the 
calendar, not the fiscal, year. Hence, it is obviously impossible that 
it should be completed during the year which it covers. Much of the 
information it contains, especially that of a statistical chai*acter, is 
not available, as finally revised and verified, until sixty days or more 
after the close of the calendar year; and while every effort is made to 
hasten the appearance of the Yearbook, the matter can not be fully 
prepared and placed in the hands of the Public Printer in its entirety 
until at least three months after the completion of the calendar year 
which it covers. 

Geo. Wm. Hill, 
Editor Department of Ag^ricidture, 

Washington, D. C, April 22, 1906. 
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YEARBOOK 



U. S. DEPARTMENT OF AGRICULTURE. 



BEPOBT OF THE 8EGBETABT. 

To THE President: 

I have the honor to submit herewith my Eighth Annual Report fm 
Secretary of Agriculture. 

INTBODXJOTOBY. 

Since my last report progress has been made in securing cooperation 
with the experiment stations of the several States and Territories; 
some of the Bureaus of the Department make research in conjunction 
with all the stations. Preliminary steps have been taken to conduct 
feeding and breeding experiments in several States looking to the 
development of breeds of animals suitable to our conditions of climate 
and soils, and capable of meeting the demands of commerce at home 
and abroad. 

Emergencies arising through the invasion of the cotton-growing 
States by the boll weevil, a Central American insect that has done 
much damage in Texas and threatens the entire cotton-growing section 
of our country, have been met by vigorous work that promises to 
enable the planters to grow crops in defiance of the pest. The spread 
over several of the mountain States of a cattle mange required vigor- 
ous intervention by the Department. It was necessary to detail a 
large force of experts to supervise the dipping of the herds in order 
to eradicate the parasite. Cooperation with most of the States has 
been arranged, and the rest promise to secure State legislation to 
compel all flock and herd masters to clean their stock. 

The demand in the States for experts to supervise the building of 
roads suggests the education of engineers in the road laboratory for 
that work. 

The efforts of the Department to create a hardy orange tree that 
would produce a sweet orange have at last been successful. A hybrid 
of the Florida orange and Japanese trif oliata has fruited and given us 
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10 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

the desired result. Another hybrid gives us an omnge very similar 
to the grape fruit, and a third gives us a fruit equal to the lemon for 
all practical purposes. Other fruits of these hybrids will be valuable 
for marmalades and cooking. 

Valuable research has been made in fruit shipping to foreign coun- 
tries; the value of promptly placing fruit in low temperatures as soon 
as it is taken from the tree is demonstrated. 

The value of nitrogen-fixing bacteria has been thoroughly proved, 
greatly increasing yields of leguminous plants and the accompanying 
production of nitrogen in the soil. 

Progress is being made in introducing plants that succeed in light 
rainfall localities. 

Importers of foods and drinks are obeying the law with regard to 
adulterations and false labeling. 

The elements of agricultural science are gradually finding their 
place in the primary and secondary schools, through the instruction 
of teachers. 

We buy over $200,000,000 worth of products from tropical countries 
that can not be grown in continental United States. Through scien- 
tists sent from the United States to the several island groups the 
Department is instructing the people of our island possessions to 
grow these things, such as coflfee, rubber, fibers, drug plants, nuts, 
fruits, spices, and the like. 

Our farmers buy $100,000,000 worth of machinery every year. A 
better knowledge of its use and care is necessary. Several agricul- 
tural colleges are taking up this inquiry, and giving instruction in 
regard to machinery and farm buildings. 

AGBIOXJIiTTTBE AS A SOUBCE OF KATIOKAL WEAIiTH. 

Favored with continued prosperity in 1904, the farming element of 
the people has laid broader, deeper, and more substantial the founda- 
tions of a magnificent agriculture. These happy results have aug- 
mented the similar ones of 1903, so that a period of some industrial 
depression during the last two years has been saved by the farmers 
from the severer conditions that must otherwise have befallan in con- 
sequence of the absorption of a large portion of the readily convertible 
capital of the nonagricultural classes into great and prevalent specula- 
tions. Thus it has happened the farms of the nation have been that 
sustaining power upon which a basic dependence must be placed in all 
stresses by a people endeavoring to maintain economic self-sufficiency. 

WEALTH PRODUCED BY FARMERS. 

As great as the financial successes of agriculture were in 1903, 
hitherto without equal, those of 1904 advanced somewhat beyond them. 
While some products have fallen behind in value others have more 
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than filled the deficit, and the general result is that the farmei*8 have 
produced in value much more wealth than they ever did before in one 
year. 

One conspicuous item that has contributed to this is the corn crop. 
With a quantity closely approaching 2i billions of bushels, near the 
record crop of 1902, the high price of this year gives this crop a farm 
value much greater than it ever had before, far exceeding a billion 
dollars. With this crop the farmers could pay the National debt and 
the interest thereon for one year, and still have enough left to pay the 
expenses of the National Government for a large fraction of a year. The 
cotton crop, including seed, became the second one in value in 1903, and 
remains so in 1904. It is now too early to state even with approximate 
accuracy what the farm value of this crop is, but indications are that 
the farm value of lint and seed must reach $600,000,000. In this case, 
as in the case of all other statements herein made concerning crop 
values for 1904, it must be borne in mind that the amounts have not 
been finally deteimined by the Department, that the figures may he 
considerably changed when the annual estimate is made in the usual 
way, and that the values are at the farm, and are not commercial 
values at the exchange or anywhere else. 

Hay and wheat are contending for the third place in point of value, 
although for many years one or the other has held second place or 
been next to corn. It is expected that these crops, hay and wheat, 
will together be worth on the farm this year nearly as much as the 
com crop, or appreciably more than one^ billion dollars. Although 
the wheat crop has a considerably lower production than in any year 
since 1900, the farm value per bushel is higher than at any time since 
1881, so that this is undoubtedly, by a considerable margin, the most 
valuable crop of wheat ever raised in this country. 

It now seems probable that potatoes and barley reached their high- 
est production in 1904; that the oat crop was never so large by 
60,000,000 bushels, except in 1902; and that more rice was produced 
than in any previous year by toward 300,000,000 pounds, so that the 
present crop of rice has a commercial estimate of 900,000,000 pounds. 

The principal crops that are valued annually by the Department or 
by commercial houses have an aggregate farm value this year which 
at the date of thb writing apparently amounts to $3,583,339,609. The 
same crops in 1903, as finally estimated, had a farm value of $3,156,- 
099,392 and had a census value for 1899 of $2,526,345,478. In these 
principal crops, therefore, the farmers find an increase in value for 
1904 of 14 per cent over 1903 and of 42 per cent over the census year 
five years ago. 

On account of the difficulty of estimating the present number and 
value of farm live stock, it must be sufficient to compare the farm 
equipment in this respect at the beginning of this calendar year as 
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determined by this Department witti similar statements made for 1903. 
Farm horses have increased slightly in number and more in value, and 
in the aggregate they never were so valuable as in 1904, with a total 
of $1,136,940,298. The value of farm mules also reached its highest 
point in 1904, $217,532,832. Cattle have declined a little in number 
and more in value, and the same is true with regard to sheep and hogs; 
but the steady advance of poultry in number and in the quantity and 
value of products leads to some astonishing values for 1904 when 
the census ratios of increase from 1890 to 1900 are extended to the 
present year. The farmers' hens are now producing If billions of 
dozens of eggs yearly, and these hens during their busy season lay 
enough eggs in two weeks, at the high prices of eggs that have pre- 
vailed during the year, to pay the year's interest on the National debt. 

UNTHINKABLE AGGREGATES. 

After a laborious and careful estimate of the value of the products 
of the farm during 1904, made within the census scope, it is safe to 
place this amount at $4,900,000,000, after excluding the value of farm 
crops fed to live stock in order to avoid duplication of values. A 
Bimilar estimate made for 1903 gives $4,480,000,000, and the census 
total for 1899 is $3,742,000,000. It is by no means to be admitted that 
these figures represent fully the value of the wealth produced on 
farms. Within the limits of ascertainable values, the farms of 1904 
produced an aggregate wealth with a farm valuation that was 9.66 
per cent above the product of 1903, and 31.28 per cent above the 
figures for the census year 1899. 

An occupation that has produced such an unthinkable value as one 
aggregating nearly $5,000,000,000 within a year may be better pleas- 
ured by some comparisons. All of the gold mines of the entire world 
have not produced since Columbus discovered America a greater value 
of gold than the farmers of this country have produced in wealth in 
two years; this year's product is over six times the amount of the 
capital stock of all national banks; it comes within three-fourths of a 
billion dollars of equaling the value of the manufactures of 1900, 
less the cost of materials used; it is twice the sum of our exports and 
imports for a year; it is two and a half times the gross earnings from 
the operations of the railways; it is three and a half times the value of 
all minerals produced in this country, including coal, iron ore, gold, 
silver, and quarried stone. 

FOREIGN TRADE. 

In the exportation of their surplus during the year ending June 30, 
1904, the farmers of the country kept well up to the high level of 
recent years. The average annual value of the exports of farm prod- 
ucts during the five years 1899-1903 was $864,930,137, and the value 
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for 1904 was but little below, or $859,170,582. The year 1904 was 
exceeded by only two years, 1903 and 1901, in the value of exx)orted 
farm products. 

On the other hand, the imports of farm products for the fiscal 
year 1904 were higher in value than ever before, this value being 
$462,384,570, leaving an apparent balance of trade in farm products 
in favor of this country of $396,786,012, or the lowest balance in 
these products since 1897. The balance declined $25,495,220 in 1904. 
This is accounted for on the side of imports mostly by increases in 
the imports of coffee, wool, tea, cocoa, and chocolate; and on the 
side of exports it is accounted for principally by a decrease of over 
$72,000,000 in the value of exported grain and grain products which 
was not balanced by an increase of about $55,000,000 in the value of 
exported cotton. 

During the last fifteen years the apparent balance of trade in favor 
of this country, all articles considered, was $4,384,674,143. This was 
owing entirely to the balance of trade in farm products, which during 
the same time amounted to $5,202,551,016, and was large enough to 
leave the above-mentioned balance of trade after sustaining adverse 
balances in products other than those of the farm, amounting to 
$817,976,963. 

INCREASE OF FARM CAPITAL. 

The subject of the achievements and financial condition of the farm- 
ing population may be pursued farther. While the farmers have been 
mcreasing their annual product of wealth since 1899 from great pro- 
portions to still greater ones, the value of their farm property has 
gone on increasing. Ratios of increase from the last three censuses 
indicate that since 1900 the farm land with improvements, including 
buildings, have increased in value If billions of dollars; the imple- 
ments and machinery, over $100,000,000; the principal classes of live 
stock (corrected by the Department's information), $240,000,000. 
Hence the apparent total of the increase in the value of farms and 
farm property within four years amounts to about $2,000,000,000, a 
total that seems to be under the fact, since it does not recognize the 
marked increase in cotton, corn, wheat, and other lands with high crop 
values during the last two years. The cotton crop brought to planters 
not merely an increased price per pound, but it at once made cotton 
lands more valuable to the extent of several dollars per acre, according 
to numerous reports received by the Department. 

EVIDENCE OF THE BANKS. 

'The improve^ financial condition of the farmer is indicated express- 
ively by deposits in banks in several States in which there is so little 
manufacturing and mining that the conditions are chiefly created by 
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agriculture. The three agricultural States — Iowa, E^ansas, and Mis- 
sissippi — may be selected for a comparison with the United States as a 
whole. Individual deposits in the National banks of Iowa increased 
from June 30, 1896, to October 31, 1904, 137 percent; Kansas, 212 
per cent; Mississippi, 286 per cent; the United States, 92 per cent, or 
much below the increases of the States named. In the State and pri- 
vate banks dep6sits during this time increased 128 per cent in Iowa, 
227 per cent in Kansas, 306 per cent in Mississippi, and 185 per cent 
in the United States. In the savings banks of Iowa the increase in 
deposits was 215 per cent, as compared with 53 per cent for the 
United States. All kinds of banks being combined, the deposits 
increased 164 per cent in Iowa, 219 per cent in Kansas, 301 per cent 
in Mississippi, and 91 per cent in the United States. 

A similar comparison favorable to the agricultural States may be 
made with regard to the number of depositoi-s. In the savings banks 
of Iowa the number of depositors increased 209 per cent from 1896 to 
1904, and in the United States 36 per cent. For National banks, com- 
parison may be made between highly industrial and agricultural States 
as follows: The number of depositors increased from 1889 to 1903 by 
145 i>er cent in Massachusetts, 117 per c^nt in New York, 258 per 
cent in Kansas, and 263 per cent in Mississippi. The increase in Iowa 
was 184 per cent, the low figure being accounted for by the large 
development of savings banking. 

The Comptroller of the Currency has ascertained the average 
amount of the daily deposits in National banks, and from his statement 
it appears that the average daily deposits in October in the National 
banks of Kansas increased 625 per cent from 1889 to 1903, in Iowa 
105 per cent, in Mississippi 89 per cent, in Massachusetts 106 per 
cent, and in New York 207 per cent. 

The farmers' rate of financial progress, as evidenced by the foregoing 
statements, need fear no comparison with that of any other class of 
producers. The farmer may not become a millionaire, but he is surer 
than the millionaire to retain his wealth and to have independence in 
living. 

GENERAL DIFFUSION OF WELL-BEING. 

The diffusion of well-being among farmers throughout all parts of 
the country is one of the most conspicuous features of the recent agri- 
cultural development. This attracted attention a year ago and is now 
even more noticeable; because the great South is more especially 
enjoying this growth of well-being, owing to the enhanced value 
of the cotton crop in addition to the general progress in agri- 
culture. The Extern farmer, who was long on the verge of 
bankruptcy in competition with the virgin soil and rapid expan- 
sion of the northern half of the Mississippi River Valley, has sur- 
vived that competition and now enjoys more normal conditions, owing 
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to the creation and maintenance of many large near-by markets by 
many varied industries. The Pacific Coast has long been prosper- 
ous with its world-famed specialties; the mountain States are glad 
with the fruits and promises of irrigation; in the older prairie States 
the farmer has seen his land go from $1.26 an acre, or from a home- 
stead gift, to $100 and $150; and the "Great American Desert," as 
it was called when it was nothing but a buffalo range, is now peopled 
by a progressive race of farmers, whose banks are filled to overflow- 
ing with the proceeds of their products. 

WEATHEB BT7BEAXJ. 

OBSERVATORT BUILDINGS. 

Carrying out the policy of the Department, the Weather Bureau 
has continued to cooperate with the leading universities throughout 
the country, and at the present time the relations existing are more 
intimate and the work done more important than at any time in the 
history of the service. Several universities and colleges have donated 
ground for the erection of buildings. Appreciation of the value of 
the work being done by the Weather Bureau has also been demon- 
strated by several universities in placing at the disposal of the Bureau, 
without cost, office quarters in their buildings for recently established 
stations. The erection of buildings by the Weather Bui*eau saves the 
amount previously paid for rent of office quarters. 

FORECASTS. 

Weather forecasts for thirty-six and forty-eight hours in advance 
have been made daily throughout the year for each State and Terri- 
tory, and special warnings of gales on the seacoasts. Gulf, and Great 
Lakes, and of cold waves, frost, heavy snows, floods, etc., have 
been issued when the advices would benefit commercial, agricultural, 
and business interests. The North Atlantic and West Indian storm- 
warning service was continued, and forecasts for the first three days 
out of steamers bound for European ports were issued daily at 8 a. m. 
and 8 p. m. In a number of instances European shipping interests 
were notified of the character and probable course of severe storms 
that were passing eastward from the American coast. Daily warnings 
and advices issued in connection with the injurious weather conditions 
of the year resulted in saving much property. 

RIVER AND FLOOD SERVICE. 

The floods of the year did not approach in character and impor- 
tance the overflows of the spring of the year immediately preceding, 
when over 100 human lives were lost, besides property valued at 
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over $40,000,000. There were, nevertheless, severe floods at various 
times, and in the management of the work occasioned by them the 
rjver and flood service continued to demonstrate its usefulness and 
growing efficiency as a valuable branch of the Weather Bureau. That 
there has been constant progress in the accuracy of its work is evi- 
denced by the more specific and detailed chai*acter of the forecasts and 
warnings in localities where such exact work had heretofore been 
considered practically impossible. The service performed during the 
prevalence of the great winter ice gorges in the Susquehanna, Alle- 
gheny, and Ohio rivers, with their attendant floods, was especially 
noteworthy. These gorges were the greatest in the history of the local- 
ities, and that their great dangers were minimized is due in no small 
degree to the timely advices and warnings of the Weather Bureau. 

There were minor floods during nearly every month of the year, 
but each was amply covered by timely warnings. These floods were 
not in any sense alarming or dangerous, but they nevertheless attained 
sufficient importance to endanger a large amount of property. 

OLIlfATE AND CROP SERVICE. 

The National weather and crop monthly and weekly bulletins and 
the annual summaries and monthly and weekly bulletins issued from 
the 48 section centers, also snow and ice bulletins, daily bulletins 
issued in connection with the corn, wheat, cotton, sugar, rice, and 
fruit services during the growing season, and the special snow bulletins 
issued during the winter by the sections in the Rocky Mountain and 
Plateau regions have appeared regularly during the year and have 
been of great value in affording timely information. 

DISTRIBUTION OF FORECASTS AND SPECIAL WARNINGS. 

The extensive distribution of daily forecasts by means of forecast 
cards has continued, and the itiilwa}', telegraph, and train services 
have supplied in the aggregate over 5,000 railroad stations with bulle- 
tins generally posted in the waiting rooms for the benefit of employees 
and the traveling public. The number of addresses on the rural free- 
delivery list has been greatly decreased as compared with that of the 
previous year, owing principally to the discontinuance of the after- 
noon forecast at some of the centers and the transfer of a large por- 
tion of this work to the free telephone service. The rural telephone 
lines are now the best and most economical means of distributing 
weather information. The forecasts are quickly disseminated, cover- 
ing a large territory with little or no expense to the Government. By 
arrangements made with two of the great trunk telephone lines of 
Ohio the daily morning forecasts are now available for the use of 
more than 100,000 subscribers in that State, and the records indicate 
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that nearly one-half of that number have taken advantage of the 
opportunity to get the forecasts in their homes within a few minutes 
after their preparation at the district center. 

MOUNT WEATHER METEOROLOGICAL RESEARCH OBSERVATORY. 

During the past jear the main building of the Mount Weather 
Observatory has been completed, while the power plant, the building 
from which balloon ascensions and kite flights are to be made, and 
the magnetic building are being constructed. The physical laboratory 
for electrical and radioactive effects is being planned, the erection of 
which will take place in another year. Finally, a comprehensive 
phj'sical observatory for photographing the sun directly and through 
the spectiTim, for measuring radiation energy by actinometry and 
bolometry, with their allied equipment, will be required. This com- 
plex institution must grow up slowly as plans can be matured along 
the beijt modern lines. When the equipment is ready we shall make 
and send out apparatus for the exploring of the atmosphere to alti- 
tudes of from 3 to 10 miles. It is probable that many balloons will 
be simultaneously liberated from different stations so as to get records 
of storms and cold waves from their four quadrants. With observa- 
tions from the magnetic, the electric, and the solar physics observa- 
tories, opportunity for study will be given to those who believe that 
the cyclonic and anticyclonic whirls that constitute storms and cold 
waves are mainly the result of changes in the amount or intensity of 
some form of solar radiation. It is the purpose to make the research 
at Mount Weather catholic in its broadness. 

WIRELESS TELEGRAPHY. 

The Department of Agriculture, through the Weather Bureau, was 
one of the first of the Executive Departments to take up, systematic- 
ally, experimentation in problems concerned with the development of 
wireless telegraphy. By this action research into the physical prob- 
lems concerned in transmitting messages through the medium of ether 
waves was greatly stimulated in this country. Probably one of the 
best, if not the best, instruments anywhere made for the receiving of 
wireless messages had its inception in the experimental work of the 
Weather Bureau. Recently a board was appointed by you to consider 
the whole problem of wireless telegraphy and the relation of the 
Government thereto. Its recommendations, which you approved, will 
result in the discontinuance of experiments along this line by the 
Weather Bureau, their transfer to the Navy Department, and the 
transfer to the Weather Bureau of all the meteorological work now 
being done by the Navy Department. 
2 A1904 2 
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LONG-BAHGE FOBECASTS. 

It is hoped the time will come when it will be possible to forecast 
the weather for coming seasons, to specify in what respect the coming 
month or season will conform to or depart from the weather that is 
common to the month or season; but that time has not yet arrived, 
and the officials of the Weather Bureau have been informed that they 
will best serve the public interests when they teach the communities 
they serve the true limitations of weather forecasting. 

EDUCATION IN METEOBOLOGY. 

The Department w interested in the general introduction of meteor- 
ology into the courses of study provided by the universities and higher 
technical institutions of the country. The mode of teaching and the 
results obtained were made an important part of the work of the 
C!onvention of Weather Bureau Officials which was held at Peoria, 
BL, in September, 1904. At an increasing number of educational 
institutions Weather Bureau officials, in addition to their regular 
duties and mainly outside of office hours, deliver courses of lectures 
on meteorology. 

TELEGBAPH 8EBVICE. 

To meet as far as possible the pressing demands for a wider distri- 
bution of the daily telegraphic reports of observations, arrangements 
were perfected during the year for a very generous increase in the 
number of such reports telegraphed over circuits and as special mes- 
sages, and while for economical reasons it is impossible to satisfy all 
demands in this respect, it is believed that the present distribution of 
reports will result in a much more comprehensive display of weather 
conditions on the maps and bulletins and will give general satisfaction 
both to the public and to our officials charged with making district 
and local forecasts. Submarine cables have been laid from Block 
Island, Rhode Island, to the mainland; from South Manitou to Noi-th 
Manitou Island, Michigan; from Flavel, Oreg., across the mouth of 
the Columbia River to Fort Canby, Wash. ; and preparations are being 
made for laying one from North Nags Head to Manteo, Roanoke 
Island, North Carolina. 

The reorganization at the beginning of the year of the vessel and 
wreck reporting service of the Weather Bureau^ with additional stations 
at Sand Key, Florida, and Southeast Farallone, California, has largely 
added to the effectiveness of this popular feature of the Bureau, and 
is much appreciated by maritime interests genemlly. Vessel and 
wreck reports are now furnished free of charge, except for telegi-aph 
tolls over conmiercial lines, to all corporations and individuals who 
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may apply for them. Besides reporting passing vessels, an important 
service is rendered by these stations in connection with maritime 
disasters. 

INSTRUMENTAL EQUIPMENT. 

The Bureau has now 158 stations completelj'^ equipped with instru- 
ments by means of which an automatic reooi-d is made of the direction 
and velocity of the wind, the duration of sunshine, the amount and 
time of beginning and ending of rainfall, and the temperature and 
pressure of the air. With one or two exceptions the stations that are 
not at present so equipped are of slight importance, or in general have 
all the instruments necessary for the satisfactory performance of their 
work. One hundred and fifty -nine steel towers, with the improved 
auxiliwy equipment for the display of storm warnings, are now installed 
at as many stations distributed over the shores of the Great Lakes and 
the Atlantic and Pacific seacoasts. At 77 of these stations high-power 
electric lanterns are used, and at the others improved oil lights. 

BTJBSATJ OF ANIHAL INDUBTKY. 

Our animal industry is shown only in small part by the figures 
giving the exports, yet these exports are so large as to be worthy of 
notice. The animals exported in the fiscal year 1904 were valued at 
about $48,000,000, which waa an increase over the previous year of 
$13,000,000; the exports of meat and meat products, including oleo 
oil, oleomargarin, and lard compounds, Amounted to more than 
$174,000,000, a decrease of $4,000,000 from the year before. We also 
sent abroad nearly $6,000,000 worth of dairy products, and of other 
animal products, such as hides and skins, glue, grease, and grease 
scrap, over $5,000,000 worth. The exact total of the above items of 
export, as given in preliminary returns, was $223,023,060, which was 
an increase over the previous year of more than $12,000,000. The 
Department is fostering this foreign trade, as well as safeguarding 
the live-stock industry within our own country. 

INSPRCnON OF ANIMALS FOR KXPOKT. 

The inspections of live stock for export included Canadian animals 
that pass through territory of the United States; these numbered about 
26,000 cattle and 60,000 sheep. The total inspections for export, incl ud- 
ing these Canadian animals, were 790,496 for cattle, 534,850 for sheep, 
and 8,293 for horses. As compared with similar figures for the fiscal 
year 1903, this statement shows an increase of 43.7 per cent in the 
number of American cattle exported and an increase of 116.5 per cent 
in the number of American sheep exported. The number of horses 
exported, however, was reduced by one- third. 
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The percentage of loss in transit for the 360,990 head of American 
cattle landed at the ports of London, Liverpool, and Glasgow was but 
0.17; the percentage of loss for the 212,299 American sheep landed at 
the same ports was 0.94. 

The number of clearances of vessels engaged in carrying live stock 
was 774, and the certificates of inspection issued for American cattle 
exported to Europe numbered 1,419. 

INSPECTION OF IMPORT ANIMALS. 

The work of the inspection of import animals calls for the utmost 
vigilance in order to prevent the introduction of diseases which might 
prove disastrous to the live stock of this country. Most of the ani- 
mals that came through the seacoast ports of entry were imported for 
breeding purposes, but a considerable number of cattle were admitted 
from Mexico for feeding. The importations of pure-bred animals 
subject to quarantine were very light during the year, the number at 
New York, the chief port of entry, having been 266 cattle, 128 sheep, 
and 1 23 hogs. The number of farm animals that came through sea- 
coast ports and not subject to quarantine was 2,492; of this total 2,425 
were horses. We brought from Great Britain 1,523 horses, from 
Germany 204, from Belgium 651, and 47 from other countries. 

The importations of animals from Mexico were 12,088 cattle, 701 
sheep, 314 horses, and various other animals to the number of 203. 

An unusually large number of ruminants for menageries, all of 
which were subject to inspection and quarantine, were imported dur- 
ing the year. 

INSPECTION OF MEAT. 

The inspection of animals and animal products was maintained at 51 
establishments and cities. The total number of ante-mortem inspec- 
tions was about 65,000,000, whereas in 1903 the number was about 
59,000,000; this shows an increase of 6,000,000 animals. The post- 
mortem inspections amounted to nearly 40,000,000, which was an 
increase, except as to sheep, over the year 1903. The increase in 1904 
in the number of hogs inspected post-mortem was over 2,000,000. 

The meat-inspection tag or label was aflSxed to 22,943,067 quarters 
and 120,404 pieces of beef, 8,230,628 carcasses of sheep, 765,301 car- 
casses of calves, 1,122,193 carcasses of hogs, and 726,779 sacks of pork. 
Besides, the meat-inspection stamp was affixed to 23,000,000 packages 
of meat and meat products that had received the regular post-mortem 
inspection. 

Compared with the figures of 1903, the statement for 1904 shows an 
increase in beef exports of 47,138,044 pounds, a decrease in mutton 
exports of 2,016,924 pounds, and an increase of pork exports of 
21,319,830 pounds— a net increase of 66,440,950 pounds for all. 
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In the matter of the raicroscopic inspection of pork there was a 
great decrease, from 19,000,000 pounds in 1893 to 9,000,000 in 1904. 
This inspection is restricted to the pork that is destined for those 
countries which require such safeguard. The number ot carcasses 
thus inspected in 1904 was 315,045. The number of carcasses found 
to be trichinous was 2,643. 

The cost of the ordinary inspection was $781,590.95, and the micro- 
scopic inspection cost $53,934.01. Each hog carcass cost 17.1 cents 
for its inspection and each pound of pork exported 0.6 cent. 

CATTLE SCAB, OR MANGE. 

The existence of scab, or mange, in cattle has for several years past 
often been brought to the attention of the Department. As early as 
the spring of 1901 inspectors in the field recognized that scab of 
cattle was a contagious disease, and asked for instructions regarding 
it. The disease continued to spread, and during that year numerous 
inquiries were received as to how the disease could be cured and con- 
trolled. It became generally known that the dipping of cattle was 
the best method of treatment, and the Department received many 
calls for information as to the construction of vats and the best dips 
to use. In January, 1902, a bulletin describing scab of cattle and its 
treatment was issued. There was a large individual demand for this 
publication and it was supplied to many State authorities for general 
distribution. • 

SPREAD OF THE DISEASE. 

In spite of efforts to disseminate all the information possible on the 
subject, the disease spread to an alarming extent, especially on the 
Western ranges, where the cattle roamed over large areas, and where 
a few infected animals introduced would communicate the disease to 
others until the whole band was aflfected. So extensive was the dis- 
tribution of the scab that in June, 1903, the Department issued regu- 
lations for controlling it, stating that the disease existed among cattle 
in that part of the United States lying west of the Mississippi River, 
including the State of Minnesota. These regulations did not apply to 
the Eastern part of the United States. At that time all of the avail- 
able funds were used for the employment of inspectors in the Western 
country in the eradication of scabies among sheep, and there were but 
a few men who could be used for enforcing the regulations for pre- 
venting the spread of scabies among cattle. Manj'^ of the Western 
States, notably Colorado, began during this year to take measures for 
suppressing the malady within their limits. These States, however, 
were unable to prevent the disease from being introduced from other 
States, consequently very urgent appeals were made from State 
authorities asking that supervision by this Department be extended to 
cattle scab. 
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WORK OP NATIONAL GOVERNMENT. 

It was apparent that, unless the Federal authorities undertook 
measures for its control, the States would suffer disaster, not only 
from the loss of stock affected, but from the embargo which would be 
placed upon cattle passing from an infected State to one where the 
disease did not exist. The disease became so prevalent that it was 
carried from the ranges to the feed lots in States of the Middle West, 
and there was danger of injury to the trade in live cattle for export to 
Great Britain. When the scab became so common on the ranges, it 
was found that unless the cattle were dipped before shipment the cars 
in which they were loaded became infected; also the stock pens, where 
the cattle were unloaded for food and rest en route, as well as the stock 
yards at the leading markets. It became imperative, therefore, that 
a campaign should be entered upon, and accordingly in March, 1904:, 
regulations were issued applying to all of the United States and pro- 
hibiting shipment of cattle affected with this disease from one State to 
another. 

Provision was made in these regulations for allowing shipment after 
cattle were dipped, and, though affected with the disease, they could 
be shipped for immediate slaughter after one dipping; but if cattle 
were intended for feeding or stocking purposes, they must be held for 
the second dipping, ten or twelve days after the first one. To secure 
the enforcement of these regulations, it was necessary to station a large 
nimiber of inspectors in the Western States, particularly the range 
States where shipments of cattle originated and where the disease was 
most prevalent. So far as possible the force of inspectors already in 
this region was used; but this was entirely inadequate to the demands 
and required an extensive increase, so that at the present time more 
than two hundred men are in the field engaged in the inspection of 
sheep and cattle for scabies. 

There was an urgent call for inspectors, mostly from persons who 
had cattle to ship and those who owned affected cattle which required 
dipping. This dipping in several States was done in cooperation with 
the State authorities and under the supervision of Federal employees. 
Shipments of cattle from ranges known to be infected could not be 
made to market centers without a certificate showing freedom from 
scabies, or to the effect that the cattle had been dipped and could be 
transported without spreading the contagion. 

During the first nine months of this year, in the 3i States and Ter- 
ritories where this inspection was maintained, 3,843,075 cattle were 
inspected for scab; 168,203 were found affected with the disease, and 
300,275 were found to have been exposed to it. The total number of 
cattle dipped during this period, under official supervision, was 
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420,762; 116,362 affected cattle were given one dipping, and 76,974 
affected cattle were dipped a second time, after an interval of ten or 
twelve days. This work necessarily increases the expenses of the 
Bureau, which, for the month of January, 1904, amounted to $404.65 
for this inspection exclusively, and in September, 1904, to $11,770.70. 

FOOT ROT AND GID OF SHEEP, AND RABIES. 

Besides the several lines of work which have been carried on through 
a series of years and which have been reported upon from time to 
time, special work has been done with reference to foot rot of sheep 
and the disease of sheep commonly known as ^^gid." In a recent 
shipment of sheep which arrived at the Buffalo stock yards 75 per 
cent were found to be affected with foot rot. This disease is not at all 
uncommon in the sheep-raising parts of the country, and its eradication 
is not a very difficult undertaking. A bulletin is now in press which 
deals with all of the phases of foot rot, and should enable the sheep 
raiser to clean up his flock without much difficulty or great expense. 

Although the conditions prevailing in this country are considered 
unfavorable to the parasite causing gid, the disease, nevertheless, has 
gained a foothold in the Rocky Mountain States, and it is therefore 
well to understand the life history of the parasite causing the disease 
and the methods of dealing with it. It is reported that a few years 
ago the loss of sheep from gid in France was as great as 1,000,000 
annually. This subject has received a thorough investigation, the 
results of which will soon be published. 

Investigations regarding the presence of rabies, or hydrophobia, in 
the vicinity of Washington, D. C, were continued during the year. 
Of the 38 suspected cases examined positive results were obtained from 
22, of which number 13 were from the District of Columbia. 

TUBERCULOSIS. 

The work on the subject of tuberculosis has been conducted through- 
out the year along lines which have been planned for several years. 
Some experiments which have been recently reported upon by this 
Bureau go to show conclusively, it is believed, that it is an error 
to conclude that cattle can not be infected with human tuberculosis. 
These experiments not only justify but show the desirability of a rigid 
enforcement of public regulations looking to the control and the erad- 
ication of tuberculosis in cattle. 

The demand for tuberculin greatly increased during the year. The 
amount distributed in 1904 was 74,000 doses, while in 1903 the num- 
ber of doses was 47,000. 
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DISTRIBUTION OF BLACKLEG VACCINE AND MALLEIN. 

The blackleg vaccine for cattle which is manufactured and distrib- 
uted by the Bureau of Animal Industry continues to give satisfactory 
results. During the year the number of doses that were sent out fell 
off somewhat from the report of the previous year, but the number of 
persons supplied was slightly increased. It is interesting to note that, 
in 1904, 1,000,000 doses of the vaccine were used and reported upon 
by over 10,000 persons with highly satisfactory results. After a 
careful analysis of the figures which were compiled from the reports 
from the users of blackleg vaccine, and eliminating the deaths which 
could in no manner be properly charged against the action of the vac- 
cine, the number of cases that died after vaccination is reduced to the 
very low figure of 0.44 per cent. 

The manufacture and distribution of mallein in 1904 for glanders in 
horses was about the same as in the previous year, and the number 
of doses sent out was 7,000. 

INSPECTION OF DAIRY PRODUCTS. 

Under the act of Congress approved May 9, 1902, the Bureau of 
Animal Industry is charged with the inspection of certain dairy 
products which are designed for interstate commerce, esi)ecially the 
article of renovated butter. This work is now fully organized and is 
governed by joint agreement of the Treasury Department and the 
Department of Agriculture. The reports for 1904 show that there 
were 73 factories licensed and bonded, which was a reduction of 9 
from the previous year. These factories were located in 14 States 
and the District of Columbia. The quantity of renovated butter made 
at bonded factories during the fiscal year of 1904 was about 54,000,000 
pounds. The average quality of renovated butter is improving. The 
difference in general character, since the inspection was inaugurated, 
is very marked. This is due, in part, to improved machinery and 
processes, and largely to the better average quality and condition of 
the ''packing stock" or raw material used. 

Such stock is now closely collected in the producing districts, so 
that accumulations of country butter at remote points and involving 
deterioration are not frequent. More care is taken in sorting, pack- 
ing, and storing the stock. Occasionally a lot of packing stock is 
found in such a condition of filth or putrefaction as to necessitate con- 
demnation. In still rarer cases the manufactured product is found to 
be so bad, because of bad materials, ignorance, or negligence in reno- 
vating, or as the effect of age, as to make it unfit for food. In a few 
such instances the sanitary inspection required by law and made by 
this Department has caused the objectionable materials and products 
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to be removed from the food market and sold as grease. But, as 
stated, such instances are not frequent. Although there is still oppor- 
tunity for great improvement in materials, in the manner of handling 
and transporting the same, in factory management, and in the finished 
product, it is true that the manufacturers are endeavoring, as a rule, 
to improve conditions at all points and are ambitious to win a reputa- 
tion for producing an article of high quality. 

BTJBBAXr OF PLANT INDXTSTBT. 

In no field of industrial work have there been greater advances dur- 
ing the past decade than in the improvement of plants and the methods 
of growing them. The Bureau of Plant Industry has done much to 
bring about these advances. Diseases have been studied and remedies 
found, new varieties of plants have been created and new industries 
established, and the world has been searched for better things, all for 
the purpose of helping the farmer and making his work less burden- 
some and more profitable. 

GROWTH OF THE WORK. 

Since the Bureau of Plant Industry was organized, three years ago, 
the demand for more work has been so great as to require an increase 
of nearly 50 per cent in men and funds to conduct it. There are now 
in the Bureau about 600 workers, 60 per cent of whom are engaged in 
scientific investigation and its application to the farm, the orchard, and 
the garden. The Bureau is endeavoring to train young men as rapidly 
as possible for this work. The agrlcultuml colleges furnish a part of 
these men, but the demand for those with proper qualifications is still 
greater than the supply. 

ENCOURAGING INTEREST IN FARM LIFE. 

The Department is not an educational institution in the strict sense 
of the word, but it can do and is doing much to bring home to the 
people in all walks of life the importance and value of the farm and 
its productions. The Bureau of Plant Industry is making a special 
effort to encourage the study of plants in the public schools. The 
future welfare of this country depends upon its agricultural develop- 
ment, and it is important and vital that a knowledge of the oppor- 
tunities in this field should early be brought to the attention of the 
child. Unfortunately, our system of elementary education is such as 
to leave no impression on the child's mind of the importance, value, 
and usefulness of farm life. The child is, in many ways, brought 
early into contact with facts which point to him the value of commer- 
cial life. He is, therefore, early inoculated with the belief that to 
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reach the highest possibilities he most, if he is on the farm, migrate 
to the city. It is to be regretted that farm life in the past has not 
always been conducive to the encouragement of young men to remain 
on the farm. 

Very little effort has been made to overcome the general belief that 
there is always a great amount of drudgery connected with the farm, 
and that the opportunities in this sort of occupation are narrow and 
limited. When we see the rapid advances that are being made in agri- 
culture along all lines and note the need for bright young men in this 
field, the opportunities offered by the cultivation of the soil seem as great 
as in any other field. In order to bring these matters clearly home 
to the children, efforts are being made by the Department to encour- 
age the growing of plants in connection with the public school work. 
The general dbtribution of seed is being handled in such a way that 
the encouragement of plant growing will be a feature of it. Wherever 
it has been practicable to influence school authorities, this has been 
done. Various members of the staff of the Bureau are constantly 
endeavoring by publication of papers, lecturing, etc., to point out the 
advantages of rural life. 

DEVELOPING NEW INDUSTRIES. 
RICE PRODUCTION. 

The Bureau of Plant Industry has continued its efforts to encourage 
rice production in the Southern States, especially in Louisiana and 
Texas. A special farm for the growing of rice has been placed at the 
disposal of the Department, and upon this farm various questions 
relating to the industry are being worked out. New varieties of rice 
are being tested, questions pertaining to the best methods of improv- 
ing the seed are being settled, and other important problems are under 
investigation. There has been an enormous increase in the production 
of rice in the States of Louisiana and Texas during the past three 
years. As the industry has developed, the necessity has become more 
and more evident for paying special attention to the improvement of 
cultural methods. 

In the early days of the industry the crop was so profitable that 
little attempt was made to obtain information on important matters, 
such as the necessity for rotation, the best methods of handling the 
water, means of controlling diseases and weed pests, and other 
important subjects. As competition has become greater and the pro- 
duction larger, farmers are realizing the necessity for paying strict 
attention to all details connected with the work. Preliminary esti- 
mates show that during the year 1904 the area devoted to rice in 
Louisiana and Texas was 600,000 acres, and the crop will approximate 
650,000,000 pounds of rough rice. 
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DURUM WHEATS. 



The success attending the introduction and growing of the durum 
or macaroni wheats continues unabated. The past season has been a 
particularly trying one for all wheats in the Northwest. Rust has 
caused great damage in many localities, but the durum wheats have 
been in most cases resistant. Probably no less than 14 million bushels 
of these wheats will be grown the present season, and the evidence at 
hand indicates that great quantities of the wheats are being saved for 
seed for next year's planting. Owing to the almost total loss of other 
wheatj^ east of the area where the durum wheats succeed best, effoiis 
will probably be made next year to plant the durum wheats farther 
east than they should be planted. It must be remembered that these 
wheats are specially adapted to semiarid regions, and moving them 
into humid regions may result in disappointment. 

It is gratifying to announce that the durum wheats are now being 
handled without diflSculty by many of the millei*s, and regular grades 
corresponding with the grades of other wheats have been established 
in the markets. From the outlook at present there will be not less 
than 40 or 60 million bushels of these wheats produced next year. 
The fact that these wheats are valuable for bread and that they can be 
grown successfully where most other crops fail is an exceedingly 
important thing for the agricultural development of the great semiarid 
West 

THB MATTING INDUSTRY. 

The United States imports large quantities of mattings from the 
Orient. These mattings, for the most part, are made of a species of 
rush which might easily be grown in this country; in fact, there are 
already here several native forms which undoubtedly would prove 
valuable for the manufacture of fine mattings. Special American 
machinery has been devised and is now in use in the manufacture of 
a very high grade of mattings. So far, the raw material used by 
these machines has been imported. During the year the Bureau of 
Plant Industry has introduced and disseminated considei'able quantities 
of the rush, with the object of securing a sufficient amount to supply 
American manufacturers with the product The results accomplished 
have already proved encouraging, and the work will be continued. 

GROWING OF SUGAR-BEET SEED. 

The development of the sugar-beet industry continues satisfactory. 
The Bureau of Plant Industry is making an eflfort to improve the con- 
ditions affecting this crop in the matter of providing better seed, 
encouraging the use of fertilizers where fertilizers are likely to do 
good, studying the diseases with a view to discovering remedies for 
them, securingimprovement in the matter of seed by the production of 
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beets whiph will gfive seed balls containing but a single germ. A little 
more than two years ago the Department again took up the work of 
establishing sugar-beet seed culture in the United States, and since 
that time work has been going on in four representative sections of 
this country. Strains of pedigreed seed are. being established in New 
York, Michigan, Utah, and Washington State, while in Utah and 
Washington the industry is already assuming commercial importance. 

In California also seed is being produced for local use. In Wash- 
ington State 80,000 pounds of seed were produced in 1904, in Utah 
about 32,000 pounds, and in California about 50,000 pounds — a total 
of 162,000 pounds. As rapidly as the Department can bring home to 
all the sugar-beet factories the conviction that American-grown seed 
is as good and of t/cn better than the imported, these quantities will be 
increased, and it is a question of but a few years when the entire 
,5,000,000 pounds used in the United States will be produced at home. 

As to the quality, American-grown seed has produced beets testing 
as high as 24 per cent of sugar, while the average percentage in all 
beets tested from American-grown seed during 1903 was 15.8 per cent. 
The average percentage of sugar in all beets grown in the United 
States, as shown by the factory returns of their total extractions, is a 
little over 11 per cent. It will be remembered, too, that the Ameri- 
can seed has the benefit of only two years of careful selection. The 
work of establishing a pedigreed strain is slow, and years are required 
for the completion of such an imdertaking; but the work is so far 
along that its success may be considered assured. 

Two years ago the Department imported all the sugar-beet seed that 
was distributed for experimental purposes, while during the 1904 sea- 
son 14,000 pounds of American-grown seed were distributed by the 
Department to selected farmers for testing in comparison with imported 
seed furnished to them by the factories. The reports on the stand 
secured, which is generally indicative of the yield, show that the Amer- 
ican seed gave almost without exception a greater and a stronger 
growth than the imported seed. In a number of instances those por- 
tions of fields which were sown with factory seed gave such a poor 
stand that they had either to be resown or abandoned, while the por- 
tions sown with American-grown seed gave good stands and in nocase 
required replanting. The factories during 1904 bought 34,500 pounds 
of American-grown seed, and a number of these factories are now 
negotiating with the American growers for contracts to supply the 
seed they need. 

SUGAR-BEET FERTILIZERS. 

In the fertilizer work efforts have been made to determine the effect 
of different fertilizers on tonnage and sugar content, and also their influ- 
ence on various diseases. 
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Investigations along this line were undertaken in six sugar-beet 
States, seven brands of complete fertilizers being used, and in addi- 
tion some separate experiments with the various ingredients used by 
themselves were made. The preliminary reports which have been 
received indicate that in many cases the effect of the fertilizers could 
be seen from the time of the germination of the beets. In a few cases 
the lines separating the fertilized from the unfertilized plots could be 
seen even at the beginning of the harvest. A recent report from one 
of the experimenters states that in his work with nitrate of soda the 
beets from the untreated plots were worth $5.20 per ton and yielded 
$54. 35 worth of beets per acre. On the adjacent plot, where 300 pounds 
of nitrate of soda were applied at the time of planting, the beets were 
worth $5.30 per ton and yielded $74.57, a difference of $20.23 per acre 
in favor of the fertilization. The untreated beets tested 14.1 per cent 
sugar, while those fertilized tested 14.4 per cent. 

RSXEDY FOR SUGAR-BEET DISEASES. 

The serious epidemics which have affected the sugar beet, like the 
leaf-si)ot disease of the East and the curly top of the West, have been 
investigated. Experiments on a large scale in different sections of the 
Eastern beet area have shown that the leaf -spot may be readily con- 
trolled by the application of Bordeaux mixture. This remedy has 
now come into general use. 

SIKOLE-GERM BEET-SEED BALLS. 

In my last report attention was called to the efforts being made in 
the matter of developing sugar-beet seeds with single germs. The 
single-germ seed would do much to diminish the labor of thinning. 
The Bureau work in this field has been very satisfactory. Although 
the work has been running for only two seasons, decided progress has 
been made, and the single-germ seeds that have been selected have 
been found much more vigorous than the multiple-germ balls. The 
selected strains grown this year show a decided tendency to the pro- 
duction of a larger number of single-germ balls than the parent beet 
from which the selection was started, the average gain being about 20 
per cent. In one case, over 3,000 single-seed balls were found on one 
beet. The work this year has been conducted in Utah and other sec- 
tions where the sugar beet is at its best, and indicates that ultimately 
we shall in all probability be successful in the production of a beet hav- 
ing the desirable quality of producing only balls with single germs, 
that will substantially save hand thinning and avoid much expense in 
growing. 

NEW CITROUS FRUITS. 

The efforts that have been made by the Bureau of Plant Industry 
for a number of years in the matter of producing, by breeding, new 
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citrous fruits, so as to build up varied industries in the South, have 
met with very gratifying results. The hardy sour oranges which have 
been secured as a result of crossing the sweet orange with the hardy 
Japanese orange are now ready to distribute, and the work of distri- 
bution will be inaugurated in the coming winter. These new hardy 
oranges will unquestionably make possible the development of several 
important industries in the South. The oranges are valuable for mar- 
malades, and from the fact that they may be grown in nearly all the 
Southern States, gi'eat possibilities for their usefulness are opened up. 
Even if they should not come into general use for manufacturing pur- 
poses or for general orchard planting, they will undoubtedly eventu- 
allj^ become a feature in every dooryard throughout the South. Aside 
from their valae for the manufacture of marmalades and preserves, 
they will be exceedingly useful for pies and other purposes. 

There has been fruited this year for the first time a sweet orange of 
the hardy type. This is an accomplishment which the Department 
hoped for when it first inaugurated the work. The other new citrous 
fruits developed from the Bureau's investigations, such as the new 
tangelo, which is a cross between the pomelo and the tangerine, two 
new kid glove, or loose-skinned oranges, and several other creations, 
will all prove exceedingly valuable in sections where the climatic con- 
ditions will permit the growing of these more tender sorts. 

AMERICAN TEA. 

The Department has continued its work in the production of Ameri- 
can tea. The more advanced investigations have been conducted, as 
heretofore, at Summerville, S. C.,in cooperation with Dr. Charles U. 
Shepard. Doctor Shepard's tea gardens are now yielding from 8,000 
to 10,000 pounds of tea annually. Owing to climatic conditions the 
crop this year will be light. Doctor Shepard has been devoting special 
attention to the improvement of factory processes. Several new 
inventions have been made by him in the matter of tea rollers, appa- 
ratus for the manufacture of green tea, and apparatus for a process of 
attrition, giving to the tea the beautiful bluish cast, or finish, which 
heretofore has been secured in foreign countries by the application of 
various chemicals. 

Doctor Shepard's process puts this finish on tlie teas by simple 
attrition or friction, and is a marked advance over the old processes. 
The work of establishing a plantation in Texas has been continued. 
Tea beds were started on two types of soil — a rich sandy loam and a 
black, waxy soil. The plants on the black, waxy land have failed 
utterly. Fortunately this discovery was made before any extensive 
plantings had been undertaken, and it will lead to the extension of 
the plantings on the sandy loam soil. There are now on hand at our 
Texas station, which is located at Pierce, about 100,000 plants, which 
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will be put into the field this winter, planting about 40 acres. Suf- 
ficient additional, seed will be put out to give another 50 acres next 
year. 

AMERICAN DATES. 

Encouraging results have been secured in the establishment of this 
industry in the southwestern portion of the United States. The date 
orchard at Tempe, Ariz., is progressing in a highly satisfactory way. 
The work here has been carried on in cooperation with the Arizona 
experiment station and has been under the direct supervision of Prof. 
R. H. Forbes. In cooperation with the California experiment station, 
work on the establishment of date culture in southern California is 
also being conducted. Ten acres of land have been secured for an 
experimental orchard and dates have been and are being planted there. 
The industry has been further encouraged by the publication of 
important reports on the subject, pointing out available localities 
where the crop is likely to succeed. There is a considerable extent of 
territoiy in southern California where practically all of the dates of a 
certain class which are now imported could in all probability be grown. 
These regions have been mapped and a special effort has been made to 
encourage the production of the crop therein. Various importations 
of the date have been made during the year and others will follow 
from time to time as the industry advances. 

BULB OSOWINO. 

The very specialized conditions of soil and climate necessary for the 
proper production of bulbs and the peculiar nature of the skilled labor 
required have mad^ the establishment of the bulb industry difficult. 
However, investigations have shown that nearly all of the so-called 
Dutch bulbs may be grown in the United States, and that one by one 
the difficulties due to competition of cheap skilled labor, excessive cost 
of transportation, and the natural hesitancy on the part of purchasers 
to use an untried article will be overcome. A method has also been 
discovered by the Department experts to produce the Bermuda lily 
bulb free from disease. Of the millions of lily bulbs annually 
imported, it is safe to say that 40 per cent are more or less affected by 
disease. The eventual elimination of this trouble will be due to the 
work of the Department. 

AMERICAN-GROWN DKtTQ PLANTS. 

In Vermont, the previous success in growing opium poppies has been 
rep)eated with even more satisfactory results, both the white-seeded 
and blue-seeded sorts giving good crops. The attempt to cultivate 
this plant has been made with the object in view of testing the possi- 
bility of developing in this country a means of supplying our demand 
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for poppy alkaloids for medicinal uses. The present source of these — 
morphine, codeine, etc. — is to be found in crude opium, of which 
approximately a million dollars' worth is imported annually. The cost 
of these products is in large part due to the labor involved, and the 
efforts of the Bureau have been directed toward devising some process 
whereby the alkaloidal principles can be isolated directly from the 
^extracted juices of the plant Up to the present time no one has suc- 
ceeded in obtaining morphine from these extracts. 

During the year an expert of the Bureau has, however, met with 
success, and we are now able to obtain morphine directly from the 
expressed juices of the plant. This method does away with much of 
the expense. Experiments are now being undertaken to ascertain the 
practicability of obtaining morphine directly from the plants as a 
commercial source. If the experiment indicates a favorable outcome 
the plants produced in American fields will replace oriental opium as 
a crude source for moi^phine. 

SWEDISH SELECT OAT. 

The experiments of the Department with this hardy Swedish oat 
ceased some time ago, but highly interesting reports in regard to its 
usefulness are still coming in. It was introduced about five years ago 
by the Bureau of Plant Industry and distributed in a number of the 
Northwestern States. It has high qualities as a yielder andjs espe- 
cially valuable for resisting drought. 

It has now become the most popular variety in the States of Wis- 
consin, North Dakota, Montana, portions of Idaho, South Dakota, 
and Minnesota. In one instance in Wisconsin, from the planting of 

33 grains in the spring of 1899, there resulted a production of about 
20,000 bushels in the year 1903, and a half million bushels in the 
present year, 1904. It is expected that the present year's crop will 
show that about 4 million bushels of this oat are being produced in 
Wisconsin. Although the highest legal weight of oats is 36 pounds 
to the bushel, this variet}'^ commonly weighs from 40 to 44 pounds in 
the Northern States, and occasionally reaches from 48 to 50 pounds to 
the bushel. 

SPECIAL WORK ON COTTON. 

The Bureau of Plant Industry has made a special effort to aid the 
farmers of Texas, Louisiana, and other Southern States where the 
Mexican cotton boll weevil has already appeared or is likely to appear. 
In all sections the energies of the Bureau have been put forth to 
encourage better methods of farming, with highly gratifying results. 

COOPERATION WITH FARMERS. 

With a view to bringing directly home to the farmers of Texas and 
Louisiana, especially those in the boll-weevil districts, the advantagse 
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of better methods of cultivation, the value of early maturing seed^ 
etc., the Bureau organized an extensive line of propaganda work* 
The farmers in the various counties were organized and were brought 
into cooperation in such a way that large plantings were made under 
the direct supervision of the Department. Tracts of 5, 10, 15, and 20 
acres were handled by individual farmers, under working plans fur- 
nished by the Bureau, the object being in all cases to demonstmte the 
practicability of growing cotton despite the presence of the weevil. 

More than 5,000 farmers were engaged in this work, and the results 
have been highly satisfactory. At a recent meeting held in Houston, 
where more than 200 representative farmers from all parts of the State 
were present, records were presented showing the yields of cotton 
under the plans of the Department compared with old methods. The 
increased yields, ranging all the way from 25 per cent to 100 per cent 
in districts badly infested by the weevil, show that by proper methods 
of culture, the use of early maturing varieties of seed, and the applica- 
tion of proper fertilizers excellent results may be obtained. A com- 
plete record of the yields from the various farms conducted under the 
direction of the Bureau has been kept, and a report embodying these 
data will soon be published. 

COOPERATION WITH THE TEXAS AGRICULTURAL COLLEGE. 

In the special work on cotton the Bureau of Plant Industry hp^s been 
in the closest cooperation with the Texas Agricultural College. The 
president of the college has taken charge of the farmers' institute 
work, and with the aid of several men selected by him and men fur- 
nished by the Department all parts of the State were visited early in 
the spring, and the necessity for giving strict attention to better 
methods of cultivation was set forth. This institute work will be con- 
tinued during the present autumn and winter. In addition to the 
institute work, the Bureau has been cooperating with the college in 
the matter of the breeding of cotton, the testing of fertilizers, and 
other important lines of investigation. Thorough harmony prevails, 
and every eflfort is being made by both the Department and college 
officials to make the work effective. 

COOPERATION WITH LOUISIANA AUTHORITIES. 

Cooperation has also been secured with the Louisiana authorities, 
and a number of important lines of work have been carried on in the 
State. The propaganda work, as described for Texas, has also been 
conducted in portions of Louisiana. Demonstration work with fer- 
tilizers has been carried on; also other investigations having for their 
object the encouragement in every way of better methods of farming 
in advance of the approach of the weevil. 

2 A1904 3 
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DIVERSIFICATION FARMS. 

As another feature of the work in the South, plans were made and 
put into operation establishing diversification farms at various places* 
The object of these faims was to show the value and importance of 
diversified agriculture. It was found unnecessary for the Bureau to 
expend any funds in the development of these farms, except in minor 
ways for the purchase of certain special seeds, and sometimes for 
special fertilizers where such were to be used. In all cases the busi- 
ness interests of the respective communities gladly cooperated with 
the Bureau to the end not only of securing a desirable farm for the 
purpose, but assuming all responsibility for its support In every 
instance eflfoils have been made in organizing these farms to make 
them not only self-supporting but profitable. The main object of the 
work is to show that by diversified agriculture the lands may not only 
be improved, but more money can be made than in farming with a 
single crop. 

Thirty-two of these farms have been or are about to be established, 
of which 16 are in Texas, 5 in Louisiana, 3 in Georgia, 2 in Alabama, 
3 in Mississippi, 2 in South Carolina, and 1 in Florida. The general 
method employed in locating, organizing, and conducting these farms 
is to first detennine in what section of the State the various farms are 
to be located. An effort is then made to find a progressive farmer 
who is desirous of encoumging diversified farming in his section, and 
who is willing to permit the Department to aid him in doing it. When 
a suitable arrangement has been made, a representative of the Depart- 
ment and the State experiment station make a thorough study of local 
conditions with reference to cropping possibilities, markets, advan- 
tages, etc. A system of records is instituted, which enables the De- 
partment to secure detailed information regarding every phase of the 
management of the farm and the results secured. After the farms 
are established, other farmers are encouraged to visit them, this being 
done largely through the cooperation of the State experiment stations. 

BREEDING NEW TYPES OF CX)TTON. 

Extensive work has been inaugurated in Texas having for its object 
the breeding of new types of cotton better adapted to meeting the con- 
ditions brought about by the invasion of the weevil. More than 100 
varieties of cotton have been grown and many selections have been 
made. This is necessarily slow work, but already very encouraging 
results have been secured in the matter of obtaining earlier and better 
yielding types— types that are better able to resist storms and types 
for special purposes in several regions. 
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DISCOVERY OF THE GUATEMALAN ANT. 

During the year an important discovery was made by an officer of 
this Bureau, viz, the discovery in Guatemala of an ant that destroys 
the weevil. Eighty-nine colonies of these ants were brought into 
Texas and are now being thoroughly studied with a view to determin- 
ing their value as a means of checking the serious inroads of the cotton 
insect. After the introduction of the ant by this Bureau further 
work on its distribution, habits, etc., was placed under the Bureau of 
Entomology. 

WEEVIL-RESI8TANT COTTON. 

Another and perhaps more efficient method of combating the boll 
weevil than by means of the ant has been discovered very recently. 
The hoi>e of finding a variety of cotton not subject to injury by this 
pest has been cherished for several years, but hitherto no method has 
been ascertained by which the plant could offer eflfective resistance to 
the insect. It has been found, however, that in some varieties of cot- 
ton the presence of the larva, instead of blasting the buds and bolls, 
often stimulates a special growth of internal tissue which kills the 
young weevil. This is not merely accidental or abnormal, but is in 
the nature of a protective adaptation developed as a final result of a 
long struggle for existence between the cotton and the weevil in tropi- 
cal America. The insect could not breed or perpetuate itself in the 
presence of a variety of cotton in which the formation of the new pro- 
tective tissue occurred regularly. It is accordingly within the range 
of scientific possibilities that resistant varieties of cotton can be found 
in tropical America or developed by selection, and work on this line 
has been begun. 

DIOTEIBUTION OF BARLY-MATUEING VARIETIES OP COTTON SEED. 

With a view to encouraging the planting of early-maturing varieties 
of cotton, such as King and Parker, a large distribution of these 
varieties was made in the State of Texas and a portion of Louisiana 
during the year. Small quantities were sent to farmers, the coopera- 
tion of Senators and Members of Congress being secured for the pur- 
pose of distribution. Records* have been kept of all the farmers who 
received this seed, and reports are now being returned to the Depart- 
ment as to its value as compared with ordinary sorts. In most cases 
verj^ encouraging reports have been received as to the use of the early- 
maturing seeds, and the chief value of the work will be in the fact 
that from this distribution the farmers themselves may start the selec- 
tion of stock seed for future planting. 
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INVESTIGATION OP THE COTTON ROOT-ROT. 

As a feature of the work in Texas a special effort has been made to 
obtain information as to the best methods of combating the cotton 
root-rot. This disease has been very serious the past season, destroy- 
ing large areas of cotton in many portions of the State. Efforts have 
been made to secure resistant types, but so far the results obtained 
have not been very encouraging, although some progress has been 
made. Experiments have been made for the purpose of determining 
the value of soil treatments, seed treatments, and other methods of 
combating this disease, including crop rotation. This work has just 
been started, and it is too early yet to determine its value. 

PROGRESS IN COMBATING PLANT DISEASES. 
CRANBERRY DISEASES. 

Important advances were made during the year in the matter of 
treating cranberry diseases. The cranberry crop is an important one 
in this country, aggregating in value a million dollars or more annu- 
ally. In recent years several destructive diseases have caused a great 
deal of damage, and until the Department began its investigations 
little progress had been made in the matter of treatment. Exi)eri- 
ments the past year in the treatment of one of the most serious 
diseases, commonly known as ''scald," have been quite successful. It 
has been demonstrated that this particular disease may be prevented 
by the application of fungicides at very small expense. 

ERADICATION OF LITTLE-PEACH DISEASE. 

The efforts made by the Department in the matter of demonstrating 
the feasibility of eradicating the little-peach disease from the orchards 
of Michigan and other States have been continued on a large scale. 
A section 3 miles square in Michigan was selected for this work and 
the orchards were thoroughly gone over three times during the months 
of July, August, and September and all of the affected trees were 
destroyed. The object of this experiment is to demonstrate what is 
believed to be a fact, viz, that the disease can be entirely eradicated 
by the extirpation process. 

WINTERKILLING OP P&JIT TREES. 

The extreme cold of the past winter caused the extensive killing of 
fruit trees in many portions of the Northern States. At the approach 
of spring the trees had the appearance of being seriously injured, and 
undoubtedly a great many would have been destroyed but for the 
timely aid rendered by the Department in the matter of suggesting 
proper means of handling such injuries. A brief repoii; was issued 
as a guide to the owners of the frozen trees, and this undoubtedly 
saved many orchards from needless destruction. 
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A NBW DISEASE OF TOBACCO. 

The most serious disease of tobacco in the United States during the 
past season has been the new malady called ''wilt." This has been 
very destructive in certain portions of the South, and so rapid has 
been the spread of the trouble that it threatens the complete destruc- 
tion of the large tobacco industry in North Carolina. Evidence is at 
hand that this disease is very similar to other wilt troubles, and that 
it may eventually succumb to treatment through the selection and 
development of resistant types. Work with a view to securing these 
types is now being conducted. 

WILT DISEASE OP COTTON AND COWPEA8. 

The success of this Bureau's wilt-resistant varieties of cotton was 
more marked last season than ever before. An improved selection 
from thet Rivers cotton remained entirely free from the wilt on the 
worst infected land on James Island, South Carolina, where the finer 
types of Sea Island cotton are grown. These cottons, originating 
through the eflforts of the* Department, are not only wilt resistant but 
have a finer and better staple than the original nonresistant strains, 
thus disproving the assertion that resistance to wilt had been obtained 
at the sacrifice of quality. Considerable quantities of the seed of resist- 
ant and desirable strains of cotton have been obtained and distrib- 
uted. In connection with this work the wilt of the cowpea has also 
been studied and resistant types secured and distributed. About 200 
bushels of the resistant cowpea seed were sent out last spring. This 
work is being developed as an auxiliary to the cotton investigations, 
as it has been found that many thousands of acres of sandy soil in the 
Gulf States are infected by both the wilt and root-knot, and the culti- 
vation of the ordinary cowpea results in great injury to the cotton. 

ADVANCES MADE IN rORAGE-CROP WORK. 
ALFALFAS AND CLOVEBS. 

Alfalfa has attracted more attention on the part of farmers in the 
eastern half of the United States during the past two years than any 
other crop. The Department has demonstrated that it can be grown in 
almost every State in the Union. Varieties have been found which 
withstand the rigorous winters of the northwestern prairie States. 
Other varieties have been found which are immune to the alfalfa leaf 
rust. There is still much to be learned concerning the adaptability of 
alfalfa to various types of soil in the Eastern States, and much time is 
being devoted to the solution of this problem. The cultural methods 
required for establishing and maintaining alfalfa meadows are also 
receiving due attention. The subject of clover sickness, a matter of 
very great importance to farmers throughout the clover region, is 
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being investigated. New varieties of clover which appear to possess 
some advantages over the standard varieties grown in this country 
have been secured and are being propagated with a view to introduce 
ing them generaUy in the clover region as soon as sufficient seed is 
available. Some of our native clovers are being grown under farm 
conditions in order to determine whether or not they are worthy of 
domestication. One or two of them are promising, particularly for 
sections of the country where red clover does not thrive. 

SOIL AND SAND BIKDEB8. 

Methods of holding drifting sand in place have been thoroughly 
worked out. An agent of the Department has made a careful study during 
the past two years of the methods which have been developed in Europe 
in work of this character^ and demonstrations of these methods are 
now being made in portions of the country where drifting sand is most 
troublesome. Attention is alj^o being given to plants adapted to hold 
banks and the sides of cuttings in -place, and several plants which pos- 
sess high value for this purpose have been found. This work is of 
particular interest to civil engineers, and in prosecuting it the most 
hearty cooperation from them has been received. 

RANGE INVESTIGATIONS. 

During the p€ist year a large amount of information regarding the 
carrying capacity of the ranges in various parts of the West has been 
collected. The fact that intelligent management will bring the ranges 
back to their primitive state of productiveness has be6n established. 
For two years past an area of fenced range in Arizona, in which all 
types of range land are represented, from absolute desert to good 
mountain range, has been under careful observation. Two years' pro- 
tection from stock has sufficed to make this range nearly as productive 
as it was in its virgin state. The methods of management used by 
parties who own or control considerable areas of range land are being 
studied. It is considered to be definitely demonstrated that there is 
no chance of improving range condition^ except where stockmen are 
enabled to control the ranges upon which their stock feed, and data 
are being collected which will furnish valuable information as a basis 
for legislation concerning range lands. It has been demonstrated that 
a number of species of plants may be introduced upon the ranges by 
practicable means. 

In nearly all cases the plants which have been of value for this pur- 
pose are annuals producing large quantities of seed. The possibility 
of introducing other plants upon the range is still being investigated. 
In this connection a careful study of the large collection of annual 
grasses from Europe in our extensive herbarium is being made, with a 
view to finding species which appear to be adapted to conditions on 
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our Western ranges. Arrangements have been made whereby seed of 
some of the most promising of the species may be secured for use in 
the investigations of this subject. It has been demonstrated that in 
the mountain ranges where there is considerable rainfall a number of 
standard grasses and clovers may be established upon the range by 
methods that are entirely practicable. In the mountain region in the 
State of Washington, by protecting the range from the depredations 
of nomadic herds of stock, the Bureau has been able to establish such 
grasses as timothy, redtop, bluegrass, and white clover, thus adding 
enormously to the productive capacity of these ranges. During the 
year much assistance has been rendered to ranchers by outlining 
methods of handling their ranches. 

THE CACTUS AS A FORAGE PLANT. 

Much of the range country is covered with a sparse growth of cac- 
tus, which for the most part is looked upon by stockmen as a nuisance. 
During the past year a number of methods have been found by which 
the cactus plant may be utilized to advantage as stock feed. The value 
of the more promising species for foi-age purposes, the length of time 
required to mature a crop of cactus on land from which the old growth 
has been harvested, and the feasibility of establishing cactus planta- 
tions where they may be needed, are now being investigated. 

ALKAU-LOVINO PLANTS. 

The increase of the area of alkali lands in the irrigated districts of the 
West has given added importance to plants that may be grown upon 
such lands. Several such plants are available, and the Bureau is inves- 
tigating the forage value of these plants, as well as methods required 
for their cultivation. A few years ago thij Australian saltbush was 
shown to be adapted to lands of this character, and a great deal of 
interest in this plant was aroused among Western farmers. Recent 
investigations by the Bureau indicate that the cultivation of the plant 
has practically ceased. There is no question of the value of the Aus- 
tralian saltbush as a forage plant or of its adaptability to strong alkali 
lands. The principal difficulty with the plaint seems to be that proper 
methods of utilizing it have not been worked out. The Bureau has 
undertaken to find what place it can be made to occupy in Western 
agriculture and the methods by which farmers can take advantage of 
its demonstrated value. Considerable areas of a number of other for- 
age plants known to be adapted to alkaline conditions are being grown 
with a view to determining their forage value. 

INVESTIGATIONS OF GRASSES, FORAGE PLANTS, AND STOCK FEEDING. 

The office of Grass and Forage Plant Investigations is now in posses- 
sion of the varieties of timothy developed by Dr. A. D. Hopkins. Some 
of these are greatly superior to timothy as ordinarily grown by farm- 
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ers. They are being propagated with a view to making the seed 
available, which it is hoped will be within two more years. 

Mr. A. B. Leckenby, director of the Eastern Oregon experiment 
station, has kindly turned over to this office 23 varieties of Bromua 
inermh secured by him during the past two years. These are being 
grown with a view to rendering the best varieties available for distri- 
bution. 

The separation into varieties of such standard grasses as redtop, Ber- 
muda, orchard grass, and meadow fescue has been undertaken. Work 
of this character already done indicates that all of our standard grasses 
are really mixtures of a large number of established varieties. Some 
of these varieties are much superior to the grasses ordinarily grown. 
It is hoped within a few years to be able to offer farmers small quan- 
tities of seed of improved forms of all the standard grasses. 

WEIGHT AND VOLUME OP HAY. 

The office of Grass and Forage Plant Investigation has shown that 
the ordinary iiiles in vogue for determining the volume of hay in the 
stack are not reliable, and it has developed formulas that give reliable 
results. It is now investigating the number of cubic feet of hay per 
ton for hay under various conditions as to kind of hay, size of stack, 
and length of time it has been in stack. 

DOIfBSrriCATING NATIVE GRASSES. 

A considerable number of native American grasses have shown them- 
selves to be adapted to regions where at present hay grasses are want- 
ing. Several of these are being grown under field conditions during 
the present season with promise of success. The Bureau is gathering 
a considerable quantity of seed of other grasses this year and will 
give them a trial, particularly in the semiarid portions of the West, 
at the earliest opportunity. It is believed that hay grasses can be 
found for the Western plains where the average annual rainfall does 
not exceed 15 inches. 

WINTER PASTURES FOR THE SOUTH. 

It is estimated that during the past winter one-third of the range 
stock of some of the ranges in Florida perished for lack of proper 
nourishment. The winter being severe, losses of range stock were 
common in all parts of the South. It has been demonstrated that a 
number of plants can be made to furnish satisfactory pasture through- 
out the winter months in the South. During the past year a large 
amount of information concerning these plants and their adaptability to 
different soils, and the cultural methods required for their successful 
growth, has been collected. During the present season it is planned 
to cooperate with Southern experiment stations and Southern farmers 
in testing a number of these plants for winter pasture purposes. 
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GULP COAST CROPS. 

The agrostologists of the Bureau are studying the forage value of 
the velvet bean, beggar weed, Mexican clover, and cassava for the 
region adjacent to the Gulf of Mexico, to which our standard forage 
crops are not adapted. They have shown that a well-nigh perfect stand 
of cassava can be obtained by germinating the canes in a cold frame or 
hotbed before planting them in the field. Heretofore the methods 
used produced ordinarily not more than half a stand of this crop. 
Methods of keeping cassava canes over winter are still being investi- 
> gated. These investigations indicate that the most important factor 
in keeping the canes is maturity. It is extremely difficult to prevent 
decay of partially matured canes during the winter months. Forty- 
two varieties of cassava have been secured, one of which last year 
produced seed in southern Mississippi, although planted nearly two 
months later than the best planting season. This year one plant was 
grown from this seed. It seems probable that some of these varieties 
may be made to thrive considerably farther north than cassava has yet 
been grown. 

FORAOB CROPS FOR SOUTHERN FLORIDA. 

The development of truck farming in southern Florida has rendered 
urgent the need of forage crops for the work-stock used on the truck 
farms and for the dairy cattle which supply milk to the numerous 
hotels. Feed for this stock is now shipped long distances at great 
expense. It appears that Guinea grass and Para gmss are adapted to 
climatic and soil conditions in that section and their possibilities for 
this purpose are being investigated. Guinea grass seems to possess 
particular value for hay production, while Para grass appears to be 
promising as a pasture grass, particularly for wet muck soils. The 
Bureau is preparing to give them an extended trial. 

PACIFIC COAOT PROBLEMS. 

The office of Grass and Forage Plant Investigations is searching for 
forage crops to grow in alternation with wheat in order that farmers 
in the great wheat regions on the Pacific coast may be enabled to 
secure more than one crop every other year on their fertile lands. A 
number of grasses are also being studied with reference to their adapt- 
ability to dry lands in that section, where there are many thousands 
of acres of land too dry for any of the standard forage crops. 

JOHNSON ORAbS. 

The agrostologists of the Bureau have demonstrated that the for- 
midable pest known as Johnson grass may be completely destroyed 
by practicable means and that it may easily be held in check. They 
are now making demonstrations of the methods developed in their 
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investigations and are endeavoring to devise an implement for removing 
Johnson gi*ass rootstocks from the soil. 

SOIUNG CROPS. 

With the development of stock farming and more intensive methods, 
particularly in the eastern half of the United States, the practice of 
soiling is becoming more important. Farm practice with reference to 
soiling crops is being studied with a view to formulating systems for 
all sections of the country. In this, as in all investigations, the expe- 
rience of successful farmers has been of great assistance. 

CROPS FOR OVERFLOWED LANDS. 

The problem of utilizing lands subject to annual overflow has con- 
tinued to receive attention. Particular attention has been given to 
short-season annual crops, such as millet, early varieties of corn and 
sorghum, buckwheat, cowpeas, soy beans, and rape, for lands that are 
free from water during midsummer and the fall season, and all these 
crops have been grown successfully on land that was covered with 
water until the latter part of June. The native gi^asses which are 
extensively cut for hay on overflowed and swamp lands are also lieing 
studied with a view to making seed of some of the best of them avail- 
able on the markets, so that farmers who are in need of such gi*asses 
may be able to obtain their seed. 

FRUIT-MARKETING INVF8TIGATION8. 

Next in importance to ability to produce choice fruits is the exist- 
ence of a sufficient demand for them at prices that will yield a fair 
profit to the grower. In fact, without reasonable assurance of market 
demand for the product at fair prices, the planting or maintenance of 
commercial orchards or vineyards is folly. From the nature of their 
product, which is at the same time perishable and an article of luxury 
rather than of absolute necessity to the average consumer, the pros- 
perity of our fruit growers is more dependent upon the price of their 
product at the time of harvest than that of almost any other agricul- 
tural class. . Glutted markets at such times are peculiarly disastrous 
both to individual fruit growers and to the regions in which commer- 
cial fruit culture has become an important feature of agriculture. 

REMEDY FOR OVERSITPPLY. 

The avoidance of gluts is, therefore, of very great importance to the 
entire fruit industry. While many remedies have been suggested, 
that which appears most practicable and reasonable is the wider dis- 
tribution of the product. For this reason the chief line of investiga- 
tion in fruit marketing has been the determination of methods best 
adapted to the harvesting, packing, storing, and forwarding of fruits 
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to points relatively distant from their places of production, with a 
view to developing wider demand for them, both in the United States 
and foreign countries. Chief attention has been thus far given to 
problems connected with the development of the trans- Atlantic export 
trade, the most important work having been done with summer and 
winter apples, peaches, and pears. 

DBTELOPMJKNT OF EUBOPEAN MARKET FOB PEAB8. 

While some important points are yet unsettled in connection with 
these fruits and require the continuation of experimental work upon 
them, some gratifying evidence of the practical value of this line of 
work appears worthy of notice. The determination of the methods 
of handling and packing necessary to insure safe delivery of eastern- 
grown Bartlett pears in European markets during the season of 1902-3 
was followed in the fiscal year 1904 by large and profitable shipments 
of this fruit from Eastern orchards to British markets. While official 
statistics are not available, it is known through commercial channels 
that more than 75,000 packages of this variety were thus exported, 
while the total shipments of Eastern-grown summer and fall pears 
amounted to at least 165 carloads. While this is but a small propor- 
tion of the entire pear crop, its removal from the domestic iparket 
was undoubtedly an important factor in maintaining the fair prices 
that prevailed in our markets during that season, notwithstanding the 
large crop of that fruit. 

SHIPMENTS OF WIlfTER APPLES. 

Largely through the efforts of the Department, which pointed out 
the way through experimental shipments which demonstrated the prac- 
ticability of direct shipments of winter apples to French markets, an 
encouraging beginning in ccnnmercial shipments has resulted. Com- 
mercial estimates indicate that during the fiscal year 1904 our direct 
exportation of apples to France amounted to 200 carloads, which is 
about twelve times as much as the annual average of the preceding five 
years. With systematic and judicious continuation of such shipments 
until consumers become accustomed to American varieties and methods 
of packing, the French market should rapidly become an important 
factor in our export apple trade. 

The most impoi'tant experimental export work has been done upon 
winter apples, as the magnitude of the apple industry warrants first 
attention. A series of shipments to the principal European markets, 
in an effort to determine the relative value of the ban-el and the box 
as export packages for this fruit, has disclosed on the whole very little 
difference in the net results where ordinary ''No. 1 " fruit was shipped, 
either with or without paper wrapping. These results are not consid- 
ered conclusive evidence of the relative merit of these packages, how- 
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ever, a« it is known that in such matters rei^ated tests are required to 
insure correct interpretation of results. Additional work along this 
line will be done during the coming year. 

EFFECT OP DEPARTMENT WORK ON EXPORT TRADE. 

While exact determination of the effect of these investigations on 
the development of export trade can not be ascertained, it is inter- 
esting to note that a comparison of commercial estimates of the crops 
of the successive seasons with the exports of the corresponding fiscal 
years shows a steady increase in the proportion of the crop exported, 
as well as a large increase in the quantity shipped, the proportion 
exported having risen from less than 1 per cent of the estimated total 
crop for 1899-1900 to nearly 4i per cent in 1903-4, when the total was 
2,018,262 barrels, valued at $5,446,473, in the latter year. 

PROGRESS IN FRUIT-STORAGE INVESTIGATIONS. 

The cold storage of fruit has grown to large proportions in the 
last decade, nearly 3 million barrels being cold-stored in the United 
States last year. When the Bureau began investigations along this 
line three years ago there was little exact information about the fac- 
tors which influenced the keeping of fruit. It was popularly supposed 
that a cold temperature was the most important consideration in suc- 
cessful fruit storage, and that the frequent heavy losses were generally 
due to unfavorable storage conditions. As a result of the investiga- 
tions, especially during the past year, it has been demonstrated that the 
condition in which the fruit is grown and the manner of handling it 
determine to a large extent the keeping quality as well as the ultimate 
value of the fruit. Fruit grown to unusual size, like that from rapidly 
growing young trees, from trees producing a light crop, or from trees 
forced unduly by tillage or by other orchard treatment, has been shown 
to deteriorate from one to three months earlier than the same variety 
grown more slowly. 

The investigations are showing that fruit intended for storage must 
be handled with the utmost care in picking, packing, and shipping, 
and stored quickly after picking in well-ventilated rooms in a temper- 
ature of about 31^ to 32° F., if the storage difficulties now most com- 
mon are to be overcome. 

CAUSES OP LOSS IN SHIPPING PERISHABLE FRUITS. 

During the past season the Bureau has undertaken to determine what 
factors cause the frequent losses that occur in shipping perishable 
fruits, such as peaches, to distant markets. From 6 to 30 per cent of 
decayed and soft peaches in the top layers of a refrigerator car on 
arrival at destination from the Southern peach areas is not uncommon, 
especially in moist, warm weather. Sevei'al cars in which the fruit 
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was cooled quickly after picking to about 40^ F. were shipped from 
Georgia to Northern markets. All of this fruit arrived in practically- 
perfect condition, demonstrating that the common practice of loading 
perishable f iniits in a heated condition is one of the important factors in 
causing serious economic losses. Furthermore, it was demonstrated 
that the cars could be loaded more heavily with little danger of the 
fruit in the top of the car deteriorating, and the fruit was harvested 
and reached the consumer in a riper and better condition on account 
of the better carrying quality. 

FARM HANDLING AND STORAQS. 

In addition to the work outlined, the Bureau is endeavoring to 
supply the demand for information from fruit growers by determin- 
ing what cold-storage systems are best adapted to farm use. 

There has been a demand for experimental work in fruit marketing 
and storage from fruit growers on the Pacific coast. The funds avail- 
able have limited the work to the East up to this time. During the 
present winter the investigations will be extended to the citrus indus- 
try of California, which in the season of 1903-4 amounted to 30,000 
carloads of oranges and lemons. The losses in transit and in ware- 
houses when the warm spring weather sets in are sometimes very 
large. It is proposed to find out what relation the present methods 
of picking, packing, handling, and shipping the fruit bear to these 
losses, in a manner similar to the investigations with deciduous fruits. 

INFLUENCE OP INVESTIGATIONS. 

That these investigations in fruit storage are having an important 
influence in improving the commercial methods of handling our fruit 
products is seen in their growing application by fruit growers, han- 
dlers, and warehousemen, all of whom are making demands on the 
Department for information and for enlarged investigations. 

NEW PLANT CREATIONS. 

The plant-breeding work, heretofore described, has been continued 
along a number of new lines. Great advances have been made in the 
matter of securing new and desirable long-staple cottons. During the 
last three years a number of long-staple Upland varieties of cotton have 
been originated, and these have come to be cultivated to some extent 
in certain parts of the cotton belt, and very generally in the rich 
bottom lands of the Mississippi and Red rivers in Mississippi, Arkan- 
sas, Louisiana, and Texas. A large number of hybrids have been 
made for the purpose of securing Upland types of long-staple cottons, 
which can be put into general cultivation, and which will be superior 
to those now in use. Several of these hybrids are approaching fixity 
of type. Among these are some having a staple from li to If inches 
in length. 
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BREEDING OF CEItEALB. 



in the breeding and improvement of corn important advances are 
being made. The main object of this work has been the selection of 
strains of corn best adapted to the different sections of the United 
States. The work is being conducted in cooperation with twenty or more 
State experiment stations and many farmers. Each year the Depart- 
ment obtains pure seed from the originators and breeders of the lead- 
ing strains of com in various sections of the country, and is sending 
tliis seed to different localties for comparative tests. At the same time 
extensive hybridization work is proceeding for the. purpose of secur- 
ing sweeter, more tender, and more productive strains of sweet corn 
for table use. Connected with this work, also, there are being studied 
problems relating to the handling of seed corn, seed selection, etc. 

Extensive breeding investigations of oats have been carried on, 
mainly for the purpose of producing a profitable variety for the rich 
farm lands of the great corn-growing States, where oats are used in 
rotation with corn. The production of a more desirable oat for meal 
constitutes a part of this work. Some very promising hybrids have 
been obtained from the naked oat of China — the so-called " European 
hull-less oat." 

BRXKDINO POTATOES AND TOBACCO. 

In the improvement of potatoes important work has been conducted 
along two lines — (1) type selections, and (2) the production of new 
seedling varieties. This work was begun in 1902, and already very 
promising results have been obtained, especially from some of the 
hybrids. 

Some of the most important investigations in the matter of breeding 
and selection have been inaugurated in connection with the growing 
of tobacco. This work is conducted along two principal lines — (1) the 
selection of individual types in the varieties, and (2) crosses between 
different varieties. Extensive work has been carried on in Connecticut, 
where both shade and outside tobacco are grown. The work con- 
ducted so far has shown unquestionably that the desirable character- 
istics in the leaf can be fixed from the first year's selection. In this 
work nine different types have been used and more than 300 selections 
have been made of each type. One hundred and twenty-five plants 
are used as a standard for each selection. Thus the work of selection 
alone has involved the use of something over 40,000 plants. 

The work has been conducted in such a way that all the plants have 
been grown under tent shade, and the entire development of the leaf, 
from the seed bed to the manufactured product, can be followed. 
Allied with this work extensive investigations have been made as to 
the effect of hybridization. Hybrids are easily secured, and from the 
evidence already obtained by experience in the Connecticut Valley it 
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is believed that the improvement of tobacco by crossing is practica- 
ble and can be successfully carried out according to plans now in 
operation. 

NSW FRUITB. 

Other important lines of work, having for their object the securing 
of new types of grains, fruits, and other crops, have been carried on. 
Important work has been done in the matter of develQping new varie- 
ties of pineapples, new varieties of pears, and other fruits. 

PROGRESS IN SEED AND PLANT INTRODUCTION. 

The work of introducing and establishing new plants from foreign 
countries has resulted during the year in the introduction of 1,429 
selected kinds of seeds and plants. These have been secured through 
correspondence and by means of our agricultural explorers, one of 
whom was sent to the Russian Caucasus in search of new varieties of 
fruits; one to the West Indies for tropical cassava; a third made an 
extensive study of the European flax regions, and a fourth visited 
Mexico in search of southern country apricots. Such a large number 
of plants, introduced during previous years, remained to be adjusted 
to American conditions that the efforts this year, more than last, were 
concentrated on the domestic side of the problems, and no very exten- 
sive exploring trips were undertaken. Notwithstanding this, how- 
ever, a number of new important importations were made. A ship- 
ment of over 350 date suckers, representing 42 varieties, mostly new 
to America, was made from the oasis of Biskra in the Sahara. Two 
hundred and seventy samples of different strains of European flax 
were collected. A collection of 19 selected varieties of grapes from 
the Russian Caucasus was arranged for. Two hundred and fifty 
pounds of seeds of the true pistache and smaller quantities of seeds of 
related species for stocks were imported from Turkey and Central 
Asia. Thirty-three varieties of mangoes of recognized superiority 
were secured from Central India in Wardian cases for Florida 
cultivators. 

NEW PLANTS FROM EASTERN COUNTRIES. 

A shipment of 157 bushels of berseem was made from the valley of 
the Nile. Two thousand pounds of the famous pedigreed Hanna barley 
were secured from its originator in Moravia. Two hundred trees of the 
hardy Vladimir cherry, for trial in the Northwest, were imported from 
Bussia. One hundred and five varieties of French phylloxera-resistant 
grapevines were secured for trial in infested California vineyards. New 
species of the lily, from the Philippines and the Neilgherry hills of India, 
were introduced for breeding purposes. The yang-taw, from Central 
China, an entirely new fruit-producing vine, was presented to the 
Department by Consul Wilcox, of Hankow. A number of promising 
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resistant South African grapevines, a collection of Canary Island 
plants, some East African sorghums, and an interesting clover from 
Uganda were some of the gifts of Mr. Barbour Lathrop, whose expe- 
ditions in search of plants for this Department have been mentioned 
in previous reports. 

DURUM WHEAT AND OTHER PREVIOUS INTRODUCTIONS. 

Many of the important introductions from previous years still 
occupy the attention of the office, and either require fresh material 
from abroad or necessitate field experiments. The durum wheat area 
has been greatly extended, as already noted. A new date garden in 
the desert region of southern California has been established in coop- 
eration with the State experiment station. The Egyptian cotton 
introductions are leading to the production of new hybrid races of 
promise. The Malin or Moravian horse-radish has proved a success. 
Japanese bamboo and Mitsumata paper plantations are being arranged 
for. Tropical mangosteens, imported by post, are being successfully 
propagated for distribution in Porto Rico and Hawaii. Egyptian clover 
is being given an extensive trial in Texas, Louisiana, and California. A 
new seedless pomelo from Siam has been grown for distribution. The 
Turkestan alfalfa has seeded in several localities, and the securing of 
American-grown seed of this variety is now a possibility. 

CONGRESSIONAL SEED DISTRIBUTION. 

As pointed out in my previous reports, constant efforts are being 
made toward the improvement of methods of securing and handling 
the general seeds for Congressional distribution. Improved appliances 
have been perfected for the mechanical work, and improved methods 
have been adopted for securing the seed. The work is now all under 
the direct supervision of efficient officers of the Bureau of Plant 
Industry. Every effort is being made to improve the quality of the 
seed by securing pure stocks. Extensive work is being conducted in 
the matter of a critical study of varieties under different conditions of 
soil and climate. Testing gardens for this purpose have been estab- 
lished in a number of localities, and the work is under the supervision 
of a thoroughly competent expert horticulturist. Every effort is being 
made to encourage home seed growing. Practically all of the vege- 
table seed now distributed by the Department is grown in the United 
States. 

A few years ago nearly all of the flower seed, except sweet peas, was 
imported. Now fully 75 per cent is grown here, through the encour- 
agement offered by the Department in this work. A special effort is 
put forth in the matter of distributing promising varieties of cotton, 
tobacco, forage crop, and other seeds. The cotton experts of the 
Bureau have been constantly at work securing new and desirable sort« 
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wherever they have been found in connection with the other cotton 
investigations. The results of this continuous distribution of improved 
strains are already beginning to show in a number of sections of the 
South. 

In the handling of this enormous work which Congress puts upon 
the Department, the necessity for strict business methods has been 
fully observed. The work of handling one branch only of this prob- 
lem involves the securing of more than 26 carloads of special seed, 
and the testing, packeting, and mailing of this large quantity to all 
parts of the United States. The systematizing of all the operations 
has been so perfected that there is little or no friction at the present 
time. 

NITROGEN-FIXING BACTERIA. 

Extensive practical tests were made the past season with nitrogen- 
fixing bacteria for use in connection with leguminous crops. The 
results have been even more successful than we had anticipated. Hun- 
dreds of applications have been sent in from every State in the Union 
for material with which to inoculate various crops. Practically all of 
these requests have been complied with in such a way that a record of 
the results could be obtained. The results show conclusively that 
where the organisms are used in accordance with the directions issued 
by the Bureau increased yields, ranging from 15 to 35 per cent, are 
secured. Furthermore, many farmers have been successful in getting 
stands of clovers and other crops on soils where failure has resulted 
heretofore. The several strains of bacteria sent out from the Depart- 
ment have proved valuable even on soils containing the uncultivated 
organisms in abundance. It was discovered during the year that 
tubercle formation is not necessary to successful inoculation. 

The bacteria can be present in the roots of legumes in a very efficient 
state with no tubercle formation whatever. The material for inocu- 
lating an acre of soil by the methods which have been developed costs 
the Department about 1 cent per acre and the farmer scarcely any- 
thing to apply it. So great has become the demand for this material 
that private concerns have become convinced that there is profit in pre- 
paring and distributing it, and several firms are now announcing their 
preparedness for doing this. Widespread interest in the subject has 
been manifested by the agrfcultural press and the magazines, and 
as a result of this publicity the demand for the organisms is constantly 
increasing. 

INVESTIGATION OF PLANTS POISONOUS TO STOCK. 

In parte of the Northwest where sheep grazing is an extensive 
industry, very great losses have been experienced in many sections, 
due to ttie so-called "loco disease." This disease is commonly attrib- 
uted to the eating of the loco weed, by which parte of the range are 
2 A1904 4 
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almost monopolized. In one county in one of the Northwestern States 
in which sheep grazing has been the chief industry, the disease has 
made such inroads that many stockmen have been obliged to give up 
sheep grazing altogether, with the result that land values have depre- 
ciated and the sheep from this region are viewed with suspicion by 
buyers. 

During the past two years investigations have been made to test 
the relation between this devastating trouble and the so-called "loco 
weed" prevalent in this section of the country. 

FIBER PLANTS. 

The textile industries using plant fibers have been growing, with 
increased demand for twine, cordage, and woven goods, but, with the 
exception of cotton, the production of plant fibers in this country has 
not kept pace with the consumption. The raw fiber imported during 
the fiscal year ended June 30, 1904, was valued at more than $47,000,- 
000. This amount included about $9,000,000 worth of cotton, chiefly 
Egyptian and other grades, not produced here commercially. The 
other fibers imported were mostly sisal, manila, jute, flax, istle, and 
hemp. Investigations of all these fibers have been conducted by the 
Bureau, special attention being given to those likely to succeed in our 
own country. 

DRY-LAND AGRICULTURE. 

In my last annual report attention was called to the importance of 
developing a system of agriculture adapted to the semiarid areas of 
the United States where general irrigation for ordinary crops is not 
practicable or possible owing to the small annual rainfall and the con- 
sequent lack of sufficient water. This is true of nearly one- fourth of 
the entire arable land surface of this country. It is believed, how- 
ever, that a profitable system of agriculture can be developed for these 
areas by securing crops which will grow with a very small amount of 
water. Considerable progress has been made in this direction and 
facts have been secured which show the necessity of an immediate and 
thorough investigation of the conditions affecting the moisture 
requirements of crop plants for growth in semiarid regions, such as 
Kafir corn, alfalfa, drought-resistant wheats, and other crops at pres- 
ent unknown to American agriculture. 

WATER PURIFICATION INVESTIGATIONS. 

Attention was called in my last report to the investigations being 
carried on by the physiologists of the Bureau of Plant Industry with 
a view to finding methods of destroying obnoxious alg«B in water sup- 
plies. The method discovered consists in using extremely dilute 
solutions of copper sulphate. After a chemical and microscopical 
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study of the water to be treated, and identification of the contam- 
iuating organisms, the amount of copper required to be effective is 
determined and inta'oduced in the form of sulphate. Numerous tests 
have been made in cooperation with boards of health and water engi- 
neers in a number of large reservoirs, and the method has proved 
remarkably efficient and successful. The fact that one part of Isopper 
sulphate to one hundred thousand parts of water will at ordinary tem- 
peratures completely destroy the bacteria causing typhoid fever and 
Asiatic choiera suggests the great usefulness of copper in fighting 
these diseases and other maladies caused by closely related organisms. 
Physicians and public health c^cials have taken great interest in this 
work, and will doubtless make prompt and thorough tests of the use- 
fulness of cc^per in such cases. 

CONSTRUCTION OF NEW GREENHOUSES. 

The new buildings planned for the Department made it necessary to 
remove the glass houses now on the grounds. A special appropriation 
of $25,000 was secured for this purpose, and the new houses have 
been erected and are now complete. This new range consists of 8 
OHxiem houses, each 142 feet long, which were put up under contract. 
Three additional houses have been put up by the Bureau's force of 
workers, and two of the smaller houses have been moved from their 
old location to the new one. The new range is much more satisfactory 
than the old one, and it will be devoted to various lines of work con- 
nected with the Bureau. The contract for the new houses was let on 
June 1, 1904, and they were completed on September 1 of the same 
year. 

▲RLIKOTON FARM. 

During the year the important work of improving the soil condi- 
tions at the Arlington Farm has been continued. New systems of 
drainage have been put in, cottages for the superintendent and other 
workers constructed, bai*ns erected, and other improvements made; 
and the farm has been put in shape for the advanced experimental 
work it is proposed to conduct there. Extensive plantings have also 
been made of economic fruits, ornamental trees, and other plants. 
Test work with potatoes, celery, forage crops, and various fruits has 
been carried on. Cooperative work with other Bureaus has also been 
inaugurated. 

COOPERATION WITH STATE EXPERIMENT STATIONS. 

The Bureau of Plant Industry is now cooperating with practically 
all of the State experiment stations in the country. The work covers 
investigations of diseases of plants, studies having for their object 
plant improvement, investigation of forage crop conditions, encour- 
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agement in the production of new crops and new industries^ and many 
other lines of work. In some special cases, notably California, close 
cooperation has been effected, having for its object the establishment 
of important testing gardens and other allied work. With the assist- 
ance of the officers of the California experiment station a testing gar- 
den has been established at Chico, Cal. The land for this garden has 
been donated to the experiment station, to be held in trust by the 
station for the use of the Bureau. 

It is planned to carry on extensive work here in the matter of test- 
ing grains, fruits, and other crops specially adapted to the Pacific 
Coast. It is the policy of the Department in all cooperative work with 
the stations to fully recognize the relations of the stations to the officers 
who control them. Furthermore, wherever the Department desires 
to undertake work in a State, its policy is to endeavor to do this work 
in cooperation with the station. 

FARM MANAGEMENT. 

In order to properly conduct the work on farm management, which 
has already been set forth in previous reports, an office has been estab 
lished for the purpose. The object of this office is to bring together 
in systematic shape all of the available information in the Bureau in 
such a way that it can be placed in the hands of the farmer for his 
practical use. The office gathers together information concerning 
farm practice in all sections of the country as a basis for further work. 
It secures and publishes correct records of crops grown and the 
manner of growing them, for the information of others who desire to 
follow successful plans. It encourages farmers to visit and study 
experiment station work, the experiment stations, and the successful 
farmers in their own section. It encourages diversification in farming 
where continuous, clean cultivation of a single crop has impoverished 
the soil. It outlines systems of cropping for different kinds of farm- 
ing in all sections of the country, and furnishes data in the matter of 
properly laying out farms, fruit plantations, truck gardens, etc. 

BTTBEATT OF FOBESTBY. 

PRESENT FOREST SITUATION IN THE UNITED STATES. • 

The present outlook as regards forestry in the United States is 
exceedingly hopeful. The lumber industry as a whole is now awak 
ening to the fact that lumbering with reference to future as well as 
present profits may be good business and ought to be taken into 
account on business grounds. A growing tendency to hold cut-over 
lands for future crops is plainly marked among far-sighted owners of 
large holdings. This means that conservative management on the part 
of those who operate on a large scale is fairly launched. Except that 



Digitized 



by Google 



BEPOBT OF THE SECRETARY. 53 

further agitation is essential to give the facts publicity, the general 
ado}>tion of forestry as an established policy now depends primarily on 
business conditions pure and simple. The question whether or not it 
will pay is one to be settled in each individual case by study of condi- 
tions on the ground. Forestry can not alter economic conditions; it 
can only use them. Forestry is now in actual practice on large, 
privately owned tracts in seven different States. This is the direct 
result of the past work of this Department in forestry. 

FIELDS FOR FUTURE WORK OF THE BUREAU. 
NEKD OF INVESTIGATINO GENERAL FOREST PROBLEMS. 

Extensive investigations of forest conditions and of methods of 
operation are still urgently needed before the road to practical success 
can be said to be generally open. The employment of foresters by 
large private owners to supervise operations on their own lands is 
being taken up. In the public interest this needs to be brought about 
wherever conditions are favorable, but more and more the promotion 
of private forestry by the Bureau of Forestry can and should be made 
incidental to its other functions of directing the management of public 
forest lands and scientifically investigating general forest problems. 

In the case of small owners much remains to be done. The farmers 
of the country are learning how to get the most out of their land in 
other ways through the scientific information which the Department 
of Agriculture collects and diffuses. So, also, in the case of timber 
yield, studies which individuals can not undertake but which must be 
made if the wealth-producing jwwer of the country as a whole is to 
be brought to its highest point, need to be prosecuted in the public 
interest. The average small timber-land owner is to-day in many 
parts of the country at a decided disadvantage in comparison with the 
large owner, because he lacks both working capital and equally broad 
knowledge of general conditions. It is true that large lumbering 
operations can often be made more profitable than small, but it is not 
in the public interest that small owners should fail to make a profit 
which is within their reach because they do not know how best to 
utilize what they have now, or do not realize what it is likely to be 
worth in the future. Thus the furtherance of that part of this 
Department's work which is directed toward informing the small 
owner how he can to advantage practice forestry on his own account, 
is of the first importance for the best use of the 200 million acres of 
woodlots which our country contains. 

SCIENTIFIC STUDIES AND AID IN CARE OP STATE AND NATIONAL FORESTS. 

By its scientific studies of American forests the Bureau of Forestry 
has prepared a solid basis for practical forestry. Special studies of 
our important timber trees have yielded information obtainable in no 
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other way and essential to the management of forests of which they 
form an important part. There is now no considerable portion of the 
United States for which the Bureau of Forestry has not at hand special 
knowledge bearing directly on questions pertaining to the use of the 
forests. Nevertheless, what has been done is hardly a beginning in 
comparison with the vastness of the field. 

In the work of building up a sound permanent policy for the forests 
of the National domain the Department of Agriculture has continued 
to render important services. Much of the work of the Bureau of 
Forestry during the year has been the examination of lands already 
reserved or likely to be reserved in order to recommend the exclusion 
from them of such areas as are more valuable for agi'iculture than 
under forest. The personnel of the Bureau of Forestry has become 
practically familiar, by studies on the ground, with every phase of the 
question of putting to the best use the public lands of the country. 
Thus an efScient force has been prepared by actual experience, as well 
as by technical, scientific training, for the demands which a fully 
developed National forest policy must eventually impose. 

In the light of these facts it is plain that the ultimate function of the 
Bureau of Fcnrestry as a part of the Government administrative equip- 
ment is gradually defining itself. Its effort to introduce forest man- 
agement among large private owners at tiie earliest possible moment 
will cease to be necessary when it becomes generally successful. It 
was undertaken because of an evident urgent public need. Destructive 
lumbering had already greatly reduced the area of productive timber 
lands in the United States, and its continuance waj9 a menace to the 
future prosperity of the country. Because of the work of this Bureau 
forestry has now a recognized standing in the eyes of the American 
lumber trade. The Bureau of Forestry is giving a smaller proportion 
of its time to the preparation of working plans for large timber tracts 
belonging to private owners than ever before, and bearing a smaller 
proportion of the expense, and the progress of the past year has 
brought visibly nearer the time when it can withdraw practically or 
entirely from this field. 

There will then chiefly remain work along the lines of (1) scientific 
study of problems which have a practical bearing on forest utilization 
for any purpose; (2) cooperation with States which ask advice con- 
cerning forest l^^lation, administration, or the formulation of a State 
forest policy, and (8) the discharge of whatever duties may be assigned 
to it in connection with the administration of the public lands by the 
National Government. 

Along this latter line it is at present the official adviser in technical 
matters of the I>e(>artments which have in charge forested lands under 
Government control, both here and in the Philippines, and it is also 
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chiefly responsible for recommending changes in present reserve 
boundaries and for recommending the setting aside of new reserves. 
The policy which lies at the base of the creation of the reserves is that 
the public forests should not be withdrawn from use, but should be 
managed under such restrictions as will insure their permanent use- 
fulness. This policy this Department is actively furthering, and no 
part of its work is more important. 

LINES OF WORK RBQUIBINO EXTENSION. 

An increase in the funds available for the Bureau of Forestry is 
essential to make it possible to push its work more rapidly. It is my 
purpose to provide the fullest facilities for the prompt investigation 
of actual or proposed forest reserves, as well as for further examina- 
tions of forested parts of the public domain not now reserved which 
give promise of permanent value as sources of water or wood supply. 
The greatest need of the West is water. In many States future settle- 
ment and prosperity depend absolutely upon its conservation. This 
again largely, in many cases wholly, depends on the preservation of 
the forests. To make possible the execution and extension of the 
work, I have asked for an increased appropriation for the Bureau of 
Forestry for the coming year. 

Planting on forest reserves. — The work of planting on forest 
reserves opens another fruitful field. In the San Gabriel Reserve in 
California, the Pikes Peak Reserve in (Colorado, and the Dismal River 
Reserve in Nebraska, the planting has been begun and should be 
vigorously prosecuted. In the first two cases the object is to cover 
denuded mountain slopes with forest growth, in the interest primarily 
of water conservation and, in the case of the Nebraska reserve, to 
provide a future valuable timber supply. This planting is under- 
taken only after a careful preliminary survey has proved that there 
is an economic need for new growth which nature can not supply, and 
after painstaking experiment has demonstrated what methods can be 
depended on for success. Under these circumstances expenditure for 
planting is as truly economical as is that of the farmer when he pur- 
chases seed to sow that he may harvest the increase. I believe that an 
addition to the sum available for this work will be amply justified by 
the returns. 

The development of economic mining will soon wait for the growth 
of trees within reasonable distance. The miner is an important factor 
in the growth of many of our States and of the country at large, and 
should have all facilities given him to conduct his work on the most 
economic basis. Where the miner ceases work the farm and factory 
lose a market. For this reason the miner should have the first claim 
on the forest for such timbers as he requires. 
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Studies in forest products. — Auxiliary to studies of the forest 
itself, but of the most importance in relation to the conservative use 
of our forest resources, stand the studies in forest products. Among 
them at the present time are (1) the studies in timber preservation, 
especially of railroad ties, which promise such conspicuous and suc- 
cessful results in timber economy; (2) the experiments in timber test- 
ing, to ascertain, under such conditions as obtain in actual everyday 
practice, new strength determinations for use by engineers, architects, 
and others; and (3) the investigations of the tannin content of barks, 
of pulp processes, etc. In the way of securing large economies by a 
comparatively small outlay for investigation, no more promising field 
for useful work by the Bureau of Forestry is open than this. 

Cooperation with State authorities. — The desire of State au- 
thorities for the assistance of the Bureau of Forestry in cooperative 
work and in framing forest legislation and their willingness to con- 
tribute to its cost are facts worth noting. State coopei-ative studies 
have now been made in Maine, New Hampshire, New York, Maryland, 
Michigan, Wisconsin, California, and Hawaii. Were this Department 
prepared to push the work along this line large results could be 
rapidly secured. The whole cause of forest preservation hinges on 
the interest of the State governments, because no matter how fully 
persuaded the private owner may be that forest management promises 
to yield him good returns, without fair assurance of safeguard against 
fire and of equitable taxation during the period required for a second 
crop to mature on cut-over lands, he can make no headway. The 
exclusion of fire depends on local sentiment. State legislation, and 
State or local police and patrol. Unless the States are awake to their 
duty toward this form of property the Federal Government can do 
little beyond caring for its own holdings. In California one result of* 
the cooperative work now going on is the drafting of what appears to 
be the best forest-fire law yet drawn up in this country. The way is 
now open for a great advance through State cooperation if the requi- 
site means of meeting its cost beyond the State contributions can be 
made available. 

success of forestry work. 

The successive advances which have been made by Congress of 
recent years in the appropriation for the Bureau of Forestry offer one 
of the best evidences of the commendation which its work has received. 
More and more money has been given to it to spend because it has 
proved year by year its capacity to do more, and more practical, good 
work. It prosecutes its researches solely that it may discover and 
diffuse information which contributes to our National well-being. 
Within six years its force has increased sixteenfold and its expend!- 
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ture twelvefold; but neither of these facts is an adequate measure of 
its advance in practical efficiency or of its success in changing former 
conditions. By a single discovery — that the cup and gutter system, 
devised by one of its agents, could be commercially applied to the pro- 
duction of crude tui-pentine — it is now saving many times more annu- 
ally to the naval-stores industry than the total expenditures of the 
Bureau during the whole six 3'ears. 

It has changed forestry for business returns in the United States 
from an undemonstrated and doubtful theory into a well-established 
business operation; it has converted the lumber industry of the coun- 
try from an attitude of well-grounded suspicion to one of suppoii; it 
has converted the general public from indifference to what seemed an 
impractical outcry to an intelligent comprehension of what forestry 
has to offer. By bringing home to the railroads the need of economic 
utilization, preservative treatment, and provision for future supplies 
it has set on foot a movement of incalculable importance. By teach- 
ing Western farmei's how to plant and grow trees for farm protection 
and local timber supplies it has added materially to the comfort and 
prosperity of vast regions and many States. More important still, by 
demonstrating the capacity of the forest to store water, and by ener- 
getic activity to guard from sale or destruction forests of important 
protective power, it has contributed to the success of National irriga- 
tion, one of the most vital developments of recent years. 

NEED OF. FURTHER DEVELOPMENT OF FORESTRY. 

But though this Bureau has accomplished and is accomplishing prac- 
tical results out of all proportion to its money expenditure, this is not 
exceptional in the Department of Agriculture, and forms in itself no 
justification for a further increase. The question is simply in each 
case whether the country will be better off by spending the money or 
by not sx)ending it. There are, however, certain special reasons why 
the Bureau of Forestry should have made, and should for some time 
continue to make, an exceptionally rapid growth. Its task is virtually 
that of building up a new science in this country, combined with that 
of getting its discoveries recognized and applied by a public once little 
alive to their value. No other branch of agricultural science has 
recently been in such need of development, and in the whole history 
of agricultural progress I believe that no other similar development 
was ever more timely. This development took place because of the 
unparalleled National need created by the vastness of the interest 
involved and the critical point which forest destruction had reached. 
And there is still much to be done before this new science can over- 
take the nation's requirements. 
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WORK ACCOMPLISHED DURING THE TEAR. 

COOPKRATIVB BTTATE FOREST STUDIES. 

Forest studies in cooperation with State or Territorial govemments 
were carried on during the year in New Hampshire, Maryland, Wis- 
consin, California, and Hawaii. A report on the work in New Hamp- 
shire is now in the hands of the printer. It contains a thorough study 
of the main forest resources of the State, and will afford a satisfactory 
basis for the adoption of a broad and far-sighted State forest policy. 

The study in Hawaii resulted in the publication of a bulletin on 
*'The Forests of the Hawaiian Islands,'' in the adoption by the Terri- 
torial government of its recommendations, and the appointment of a 
member of the Bureau of Forestry as superintendent of forestry in the 
islands. 

A map and report embodying results of the work in Maryland will 
appear in the annual report of the State geologist. 

In California over 20,000,000 acres of forest were mapped and 
described; the growth of planted eucalypts was studied; important 
investigations of the effects of chaparral cover on water conservation 
and on the forest, and of the forest replacement on denuded areas, 
were prosecuted; and the study of forest fires was continued, with 
the result that what is believed to be the best fire law ever prepared 
for State enactment has been drafted for presentation to the 
legislature. 

FORBOT MBA8DBSMENTS. 

Of forest measurements there were handled during the last fiscal 
year the results of over 24,000 acres of valuation surveys, over 33,000 
analyses of trees, 16,000 height measurements, and 2,300 taper 
measurements. The volume of this work does not, however, measure 
its importance. In computing, compiling, and digesting the mass of 
information supplied by the field studies of the Bureau the accumula- 
tion of details would count for little if the results were worked up by 
purely routine or mechanical methods. The task imposed is to create 
a body of scientific knowledge by developing to significant conclusions 
the i*aw material turned in — a task calling first of all for intelligence 
and insight. The result is real advance in accurate knowledge of 
forest conditions and increasing ability- to direct practical operations. 
Both in the preparation of working plans and in the special studies 
of commercial trees and forest problems which have been made during 
the year the eflSciency of the work included under forest measure- 
ments has been demonstrated. 

FOREST MANAGEMENT. 

The work of the Bureau under the act of Congress of June 27, 1902, 
known as the Morris bill, has proved that conservative lumbering 
under practical regulations pays in the white-pine region of northern 
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Minnesota. In point of fact a higher price was obtained for the timber 
sold under that act, to be cut and removed under rules prescribed by 
the Forester, than similar adjacent timber brought shortly before, 
when sold without such restrictions. On about one-fourth of the 
200,000 acres to be lumbered the 6 per cent of timber to be left standing 
had been selected and marked at the end of the fiscal year. 

During the year applications for assistance in introducing forest 
management on private holdings were received from 47 owners of 
large tracts, covering nearly 4,000,000 acres, and from 89 owners of 
woodlots with a total area of about 6,600 acres. The field work for 
eight working plans for large tracts, covering about 1,000,000 acres, 
was completed, and for 68 woodlots of nearly 19,000 acres total area. 

The eight working plans for large tracts were studies of typical 
problems in five widely separated States. In Minnesota a tract of 
land formerly covered mainly with white and Norway pine, a large 
part of which has beea lumbered and is now entirely unproductive, pre- 
sented a characteristic example of much of the remaining forest land 
of the lake region. The plan of management devised provides for 
reproduction from seed trees and for fire protection. In Alabama a 
working plan was prepared for two forests of virgin longleaf pine, 
owned by one company, which wished to be assured of a continuous 
mill supply. In Texas another longleaf -pine study completed during 
the year furnished the material for estimating present and future 
yields of longleaf and at the same time demonstrated the wastefulness 
of some of the lumbering methods now commonly followed. 

In West Virginia a tract covered with hardwood, hemlock, and 
spruce forest, much of which is in poor condition, was studied to 
ascertain the practicability of management. In New Hampshire three 
working plans were prepared: one for a tract where the requirement 
was primarily the improvement of a forest-park property; the second 
for the tract of a manufacturing company wishing to secure a steady 
supply of lx)x boards and increase the productiveness of the forest; 
and the third for a White Mountain tract, where the chief requirement 
was a system of fire protection. 

CoHunercial tree studies of the 3^ear included balsam fir, paper 
birch, poplar, lobloUy pine, and red gum. 

DENDBOLOGY. 

Reports which mark the conclusion of the field studies of Missouri 
swamp forests and Ohio hardwood forests, and of the laboratory 
studies of gums, resins, tan barks, and pulp- wood fibers conducted in 
cooperation with the Bureau of Chemistry, were completed during the 
year. Field work was completed in the studies of California big trees 
and bristlecone fir, and of turpentine orcharding and laboratory work 
in a cooperative investigation of turpentine adulterants. A descrip- 
tive study of the forests of Suffolk and Nassau counties. Long Island, 
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was begun and finished; investigations of Pacific coast tan-bark trees 
and of basket- willow culture were continued; and an investigation of 
methods of turpentine distillation, with special reference to improving 
commercial processes of production in this country, was begun. 
Experiments bearing on the culture of the sugar maple were made to 
supplement a study of the sugar-maple industry previously com- 
pleted. The collection of forest photogi*aphs received notable addi- 
tions by exchange with foreign countries, and by gifts as well as by 
the normal increase from the new photographs obtained by the Bureau 
of Forestry in connection with its field work. 

FOREST EXTENSION, FOREST FIRES, AND SPECIAL STUDIES. 

In the work of cooperation with private owners to promote forest 
planting the Bureau of Forestry prepared during the year 42 planting 
plans for an aggregate of over 2,800 acres. Altogether 334 planting 
plans have been made for land in 52 States and Territories. This is 
a work of high utility, particularly in those regions of the West 
where timber and water are scarce and farm protection against hot or 
cold winds is important Cooperation is confined to the giving of 
expert advice;" all the expense of the planting is borne by the owner. 
By the adoption of a system . of regional studies rapid progress is 
being made toward a point at which this expert advice can ordinarily 
be given by correspondence. When this point is reached, the Bureau 
of Forestry will be in a position to contribute materially to the well- 
being of wide regions at almost no expense. 

In forest-reserve planting extensive operations are now under way 
in Nebraska, where previous experiments have pointed out how plant- 
ing on a large scale can be made successful. In the spring of 1904: 
there were taken from the nursery and planted in the Dismal River 
Reserve 300,000 seedlings, of which over 90 per cent survived. 
Highly efficient and economical methods of doing this work were de- 
vised. Preliminary preparations for planting were made in the Nio- 
brara Reserve, Nebraska, the San Gabriel Reserve, California, and 
the Pikes Peak Reserve, Colorado. 

Studies of natural forest replacement were conducted in Colorado, 
western Kansas, western Nebraska, northern New Mexico, and New 
England. 

The investigation of forest fires, with especial reference to methods 
of preventing and controlling them, has been continued, and encour- 
aging progress made. The study of the reclamation of shifting sand 
through forest growth was continued. 

TIMBER PRESERVATION, STRENGTH, AND MECHANICAL PROPERTIES. 

The studies in timber preservation conducted by the Bureau of 
Forestry are yielding results of large economic importance. Exten- 
sive experiments were conducted during the year in the West with 
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longleaf , shortleaf , loblolly, lodgepole, and western yellow pine, spruce, 
and white and red fir ties. Ties were employed for these tests partly 
because of the opportunities for experiments of general application 
afforded by the selection of this form of timber, and partly because of 
the intrinsic importance of the specific subject of tie preservation. 
These experiments have already developed a number of important 
facts connected with timber seasoning and preservation. 

In the Central States similar experiments were made with a large 
number of hardwood timbers, especially with those possibly capalTle of 
filling the place for certain uses of white oak and hickory, the supply 
of which is dwindling fast. It was found that chemical treatment 
will permit their use for structural purposes; that conspicuous 
improvement in present methods of seasoning is possible; and that the 
effectiveness of preservative treatment of red oak is greatly increased 
by thorough seasoning both before and after treatment. 

In the East the seasoning of and application of preservatives to tele- 
graph and telephone poles and cross arms were investigated, and dis- 
coveries which render possible considerable economies were made. 
Further experiments to reduce the rate of decay of poles at the butt 
are under way. Seasoning experiments are in progress with Adiron- 
dack hardwoods. 

" The investigation of the strength of timbers directly meets the needs 
of engineers, architects, and others who have to do with the use of con- 
struction timber, and is likely to be followed by a revision of specifica- 
tion requirements alid grading rules. Large timbers in market forms 
and sizes, of red fir, western hemlock, and loblolly and longleaf pine 
were tested. Eastern investigations of many species are needed 
in the interest of the most economical use of our timber supply; for it 
is undoubtedly true that timber trees neglected hitherto will be found 
to possess unsuspected value. 

Other important lines of investigation pursued were a study of the 
mechanical properties of red gum, which established, among other 
things, its suitability for carriage manufacture; studies of the relative 
strength of various forms of tie fastenings and of devices to prevent 
the rapid wear of soft timbers protected against decay by preservative 
treatment; and a study of the effect of moisture content on the strength 
of timber. 

LOUISIANA PURCHASE EXPOSITION FOREST EXHIBIT. 

The most extensive and complete forest exhibit ever made by this 
Bureau was installed at the Exposition at St. Louis. It included the 
execution out of doors of tree-planting plans and the setting of trees 
adapted to every part of the country, and an exhibit of the best forest 
nursery methods. A full exhibit by transparencies, pictures, and 
apparatus illustrated every phase of our forestry work and forest con- 
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ditions in all parts of the country. Methods of testing commercial 
timber were illustrated, and an experimental plant for wood preserva- 
tion was established and operated during the Fair. 

BXJBEAXr OF CHBIOBTRY. 

The Bureau of Chemistry, during the last few years, has expanded 
the sphere of its activity in many directions. 

AID TO OTHER DEPARTMENTS. 

First to be noticed of this expansion is the work done under that 
authorization by Congress which secures the services of this Bureau 
for the other Departments of the Grovernment. Under this authority 
the amount of work which has been done for the other Departments 
has rapidly increased. This is especially true of chemical determina- 
tions in collaboration with the Treasury Department. 

For the Department of Justice extensive investiga^ons have been 
undertaken to determine the injuries suflfered by forest reserves from 
the fumes of smelters. For this Department, also, numerous chem- 
ical investigations have been made in connection with cases arising in 
the administration of justice in the Indian reservations and in certain 
cases of poisoning which have occurred within those reservations. * 

For the Post-Office Department extensive examinations have been 
made of stamping pads and the inks used therewith; also of alleged 
remedies offered by advertisements through the mtfls and regarded by 
the postal authorities as fraudulent in their nature. 

For the various Departments a large number of analyses have been 
made of articles offered under contract to determine whether these 
articles are of the quality and purity specified in the contracts. 

FOOD INSPECTION. 

The second important item in the expansion of the work of the 
Bureau of Chemistry has been the establishment of inspection for 
imported food products. Attention is invited to the fact that under 
this law the character of food products imported to this country has 
been gi'eatly improved. 

In former years the United States was regarded as the dumping 
ground for the refuse teas of the commerce of the world. Many 3'ears 
ago, in order to overcome this evil, a system of inspection of imported 
teas was established and has since been maintained. Under the 
beneficent working of this system Americans are now certain of being 
able to purchase pure and wholesome tea, since it is almost impossible 
for spurious and adulterated teas to find their way into this country. 
Congress has now extended this system of inspection to all foods, 
beverages, and condiments imported into the United States. There 
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is every reason to believe tiiat when this system is thoroughly estab- 
lished an improved condition comparable to that which has taken place 
in teas may be anticipated. 

FOOD STANDARDS. 

Another important advance which deserves special attention is that 
relating to standards of purity for food products. The Secretary of 
Agriculture has been authorized by Congress to fix standards, and in 
order that they may be just and reasonable he has been authorized to 
call to his assistance the experts of the Association of Official Agri- 
cultural Chemists and other experts, as he may see fit, to advise him 
in regard to such matters. The work of ascertaining these proper 
standards, in collaboration with the Association of Official Agricultural 
Chemists, has been committed to the Bureau 'of Chemistry. Already 
considerable progress has been made along this desirable line of inves- 
tigation and a number of standards of food products have already been 
fixed by proclamation. It is proposed to extend this useful work 
ODtil practically all the substances used by our citizens as foods, bev- 
erages, and condiments shall have a fixed standard of purity to which 
all manufacturers may attain by proper care in the preparation of 
products of this kind. 

EXPERIMENTS WFTH BORAX IN POOD. 

The work of the Bureau of Chemistry in the study of the effect 
upon digestion and health exerted by preservatives, coloring matter, 
and other substances added to food has been continued in the same 
painstaking and thorough manner as in the preceding year. The 
great quantity of data secured in this work in relation to the effect of 
borax has been compiled and is now being published. These studies 
of the effect of borax have led to certain definite conclusions which 
are of the utmost interest to manufacturei*s of food products into 
which borax has often been introduced, and to the consuming public. 

The effects of the preservatives upon the functions of the body 
have been studied in detail. It is admitted that there is a necessity 
for mineral substances in the blood, as they are essential to the func- 
tional activity of the various organs of tlie body, irrespective of any 
part they may take in direct nutrition. The necessity, for example, 
of saline solutions in the blood is known to every phj^siologist, but it 
is evident that these saline solutions can be derived from materials of 
common occurrence and naturally found in food products, or usually 
added thereto as condiments, such as common salt. 

At the same time it must not be forgotten that this does not excuse 
the introduction of other soluble bodies which have a detrimental 
effect upon the functional activities, and the excretion of which imposes 
an additional burden upon the excretory organs. For although such 
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substances might not impair the efficiency of these organs for a number 
of years, they would finally produce a condition of exhaustion which 
would be followed bj'^ serious consequences. 

USE OP SMALL QUANTTriES AS PRESERVATIVE. 

The argument that small quantities of deleterious substances may 
be used without harm is not logical, nor can it be based upon the residt 
of the experiments which have been made. On the other hand, the log- 
ical conclusion which seems to follow from the data at our disposal is that 
the use of boric acid and equivalent amounts of borax should be 
restricted to those cases where the necessity therefor is clearly mani- 
fest, and where it is demonstrable that other methods of food pre- 
servation are not applicable, and that without the use of such a 
preservative the deleteri6u8 eflfects produced by the foods themselves 
by reason of decomposition would be far greater than could possibly 
come from the use of the preservative in minimum quantities. In 
these cases it would also follow, apparently as a matter of public 
information, and especially for the protection of the young, sick, and 
debilitated, that each article of food should be plainly labeled and 
branded, so as to show the character and quantity of the preservative 
employed. 

EFFECT UPON HEALTH OF VARYING AMOUNTS OF BORAX. 

The most interesting of the observations which were made during 
the progress of the experiments was in the study of the direct eflfect 
upon health of boric aoid and borax when administered in food. When 
boric acid or its equivalent in borax is taken with the food in small 
quantities, not exceeding half a gram (7i grains) a day, no notable 
effects are immediately produced. The medical symptoms of the cases 
in long-continued exhibitions of small doses, or in large doses extend- 
ing over a shorter period, show in many instances a manifest tendency 
to diminish the appetite and to produce a feeling of fullness and 
uneasiness in the stomach, which in some cases results in nausea, with 
a very general tendency to produce a sense of fullness in the head, 
which is often manifested as a dull and persistent headache. In addi- 
tion to the uneasiness produced in the region of the stomach, there 
appear in some instances sharp and well-located pains which, however, 
are not persistent. Although the depression in the weight of the body 
and some of the other symptoms produced persist in the after periods, 
there is a uniform tendency manifested after the withdrawal of the 
preservative toward a recovery from the unpleasant sensations in the 
stomach and head above mentioned. 

The administration of boric acid to the amount of 4 or 5 grams per 
day, or borax equivalent thereto, continued for some time, results in 
most cases in loss of appetite and inability to perform work of any 
kind. In many cases the person becomes ill and unfit for duty. The 
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administration of 3 grams per day produced in many cases the same 
symptoms, although it appeared that a majority of the men under obser- 
vation were able to take 3 grams a day for a somewhat protracted 
period and still perform their duties. They commonly felt injurious 
effects from the dose, however, and it is certain that the normal man 
could not long continue to receive 3 grams per day. 

In many cases the same results, though less marked, follow the 
administration of borax to the extent of 2 grams and even of 1 gram 
per day, although in some of the cases studied the illness following the 
administration of borax and boric acid in those proportions may be 
explained by other causes, chiefly la grippe. 

The administration of borax and boric acid to the extent of one-half 
gram per day yielded results markedly different from those obtained 
with larger quantities of the preservatives. This experiment, con- 
ducted as it was for a period of fifty days, was a rather severe test, 
and it appeared that in some instances a somewhat unfavorable, result 
attended its use. On the whole the results show that one-half gram 
per day is too much for the normal man to receive regularly. On 
the other hand, it is evident that the normal man can receive one- 
half gram per day of boric acid, or of borax expressed in terms of 
boric acid, for a limited period of time without much danger of 
impairment of health. 

It is, of course, not to be denied that both borax and boric acid are 
recognized as valuable remedies in medicine. There are certain diseases 
in which these remedies are regularly prescribed, both for internal and 
external use. The value which they possess in these cases does not 
seem to have any relation to their use in the healthy organism except 
when properly prescribed as prophylactics. The fact that any remedy 
id useful in disease does not appear to logically warrant its use at any 
other time. 

It appears, therefore, that both boric acid and borax, when contin- 
uously administered in small doses for a long period or when given in 
large quantities for a short period, create disturbances of appetite, of 
digestion, and of health. 

TESTING OF ROAD MATERIALS. 

The work of the Koad Material Laboratory, now the Division of 
Tests, has been much broadened and its value and importance increased 
during the past fiscal year. The routine tests on road materials are 
carried on as usual, and several of the tests have been improved and 
standardized. The importance of testing rocks to be used in road 
building is being recognized at the present time by the leading high- 
way engineei-s of the country, and a number of laboratories modeled 
after the Department Road Material Laboratory have been established 
in different places. 
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STUDY OF CLAYS FOR ROAD MAKING. 



Of the 228 samples of road materials reported for the past year, 35 
were clays. This is mentioned to show the high percentage which 
clay bears to the whole number of samples received; for it is a fact 
not generally recognized that in vast areas throughout the country 
clay is the only material of which roads can be built. For this reason 
much time has been spent in studying the physical properties of clays 
in the endeavor to devise methods by which they can be utilized in 
road making. It may be mentioned here that up to the present time 
but one method of using clay in road building has been known — that is, 
to mix it in the proper proportion with sand. This method, however, 
is not always practicable, for in many districts sand is difficult to 
obtain. Many of the Western railroads running through areas of the 
country where rock ballast was impossible to obtain have been in the 
habit of burning or clinkering clay with open wood and coal-slack 
fires along the line of their roads. This clinkered clay has been suc- 
cessfully used for some time past as a I'ailroad ballast. 

Many inquiries had been received as to methods of treating roads in 
some of the Western and Southwestern States, where, owing to 
absolute lack of hard materials and to the extremely sticky nature of 
the country clays, many of the farmers were absolutely cut off from 
the towns during the wet portions of the year. It was apparent that 
if the local clays could be cheaply burnt to a hard, dense clinker a 
good road material could be provided. Preliminary to actual work 
on a large scale and expensive experiments on the ground, it was 
necessary to make laboratory tests of the clays to see whether they 
would burn to a dense, hard clinker. Samples of the well-known 
so-called gumbo clay were sent to the laboratory from the Yazoo 
district of Mississippi. These samples were experimentally burned in 
the laboratory of the Division, and it seemed quite possible to use the 
clays in the manner as indicated above. 

Following upon this experiment, the Office of Public Road Inquiries 
built an experimental road in Yazoo City which has been reported 
successful. It is needless to point out the great importance of tl^e 
success of such experiments in relation to road building in localities in 
which no rock is to be had. 



USES AND SUPPLIES OP CLAY. 



Since it is shown by many letters of inquiry that information is 
being sought by people all over the country on the subject of testing 
of clay^ for the various purposes for which they are used, other than 
road b iilding, special tests are now carried on to that end. A furnace 
has been iastalled and actual burning testa on clays are now made. In 
order to further stimulate interest in the development of native clay 
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bodies, a special circular was issued on ''The useful properties of 
days." The aim of this circular was to give information in the sim- 
plest possible way to people who were not supposed to possess tech- 
nical knowledge of clays. That the object has been attained is shown 
by the increased correspondence of the Division on this subject. The 
circular particularly points out that for the year 1902, the last year 
for whic^ the official figures are available, the total imports of foreign 
clays to this country were valued at $1,154,805, while the domestic 
clays produced were valued at $2,061,072. Since the country pos- 
sesses unusually fine clay bodies, a great nmny of which up to the 
present time await development, any stimulation of interest among 
the people to develop our native clays must be of great value. 

CEMENTING POWER OF ROAD MATERIA!.. 

The satisfactory investigation of the important property of bind- 
ing or cementing of road materials when used upon roads has been 
continued and much new evidence has been obtained. 

Under the old rule-of -thumb methods of road building one sort of 
rock was suiq)osed to be as good as another. Miles and miles of expen- 
sive roads have been built in a haphazard way, of any sort of material 
that was available, and many of such roads have ^^ raveled" and gone to 
pieces almost as rapidly as they could be built Since the establish- 
ment of the proper methods of testing and investigating these mate- 
rials, there has been noticed a great improvement of roads. The most 
intelligent and progressive of the State highway engineers are availing 
themselves of the opportunities extended to them by the Department 
of Agriculture for studying and familiai'izing themselves with the 
physical properties of the materials which they are about to use before 
risking the public moneys in expensive work. 

The hardness and toughness of a rock which is going to be used on 
a road are, as everyone knows, important properties, but the property 
which causes this rock under the influence of traffic to bind or cement 
together so as to form a smooth, even, impervious shell on the sur- 
face of a road is even mor^ important. When the work of the Road 
Material Laboratory first began the importance of this quality had 
hardly been recognized, and absolutely nothing was known as to the 
reason why one rock should possess this property to a very high 
degree and another of perhaps identically the same name and species 
should be entirely lacking in it. The closest investigation has been 
given to this subject and to the collection of all possible data and 
information, not only from the theoretical and laboratory standpoint, 
but ako from a practical point of view. It is safe to say that its sat- 
isfactory solution has been accomplished. A bulletin on *' The Cement- 
ing Value of Boad Materials^ has just been published, and the publi- 
cation of more work in the same line will follow shortly. 
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A new test for determining the toughness of rock and asphalt mix- 
tures for road building was brought out during the past year, and 
several new tests are at present being developed. 

CONCRETE FOR FENCE POSTS, ROOFS, ETC. 

On the 1st of last July the Road Material Laboratory was made a 
Division, and its name changed to the Division of Tests. The object 
of this change was to establish in the Department a laboratory where 
all materials of construction relating to agriculture could be tested and 
allied problems investigated. In pursuance of this change, several 
lines of research have been taken up. The first problem selected was 
to determine whether or not a thoroughly practical concrete fence post 
reenforced with steel could be made sufiiciently cheap to be used by 
farmers. The advantages of such fence posts would be many. The 
price of wood, particularly of the varieties used for fence posts, is 
continually rising, and even now the price is almost prohibitory in 
some sections of the country. Further, a properly constructed con- 
ci^te fence post would be permanent, as it would neither rot nor 
undergo disintegration. A variety of methods of reenforcement have 
ali^ady been tried, and the experiments are being pushed as rapidly 
as possible. The results so far obtained have been most satisfactory. 

Experiments of a similar nature to the above are about to be begun 
on methods for making concrete drains, watering troughs, roofs, and 
bams, with the hope that concrete construction, so rapidly developing 
in the large cities, can be applied with benefit to the farm. 

Thef question of the structure and constitution of hydraulic cements 
is a matter of the very greatest importance. The Division of Tests 
has in preparation a paper which I have good reason to believe will be 
accepted as the solution of this much-discussed question. 

USE OF OIL ON ROADS. 

Much interest has been felt in different parts of the country in the 
use of oil for treating the surfaces of hi^^hways, in order to lay the 
dust and to offer a hard, impervious, waterproof surface. It is well 
known that in California such treatment of roads has met with a high 
degree of success. Similar experiments, however, when carried out 
in the East, proved complete failures; the Eastern oil failed to bind on 
the surface of the road, and did not lead to the desired result. When 
it was found that the main difference between the California natural 
oils and the Eastern and Texas oils lay in the fact that the California 
oils contained an asphalt base, while the Eastern oils contained a petro- 
leum or vaseline base, the Division of Tests immediately suggested 
that the cause of the failure of previous Eastern experiments was 
directly due to this fact, and road builders throughout the country 
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were urged to make experiments with mixtures of crude oils with 
crude asphaltum. Last summer the Commissioners of the District of 
Columbia consented to make such an experiment. A street in Wash- 
ington was selected for the purpose and a number of mixtures of 
Southern crude oil and asphaltum were spread in adjacent sections. At 
first the experiment was looked upon as a failure, but the road has 
been steadily improving, and at present there is every promise of the 
experiment proving a success. If it proves true that mixtures of Ekst- 
em crude oil and asphaltum make as good roads as the California oils 
do, a very great advance will be made toward the betterment of our 
rural highways. 

SCHOOL FOR ROAD BUILDING. 

One of the chief lines of work for this division during the present 
year is the establishment of a school of road building. The object of 
this school is to give a one-year course in highway engineering and 
the testing of road materials to about four young men who have 
received degrees from reputable engineering schools. These students 
are to be selected by a civil-service examination. They will devote 
six months to the study of road-building problems and road materials 
'and six months to field work, which will consist of actual road con- 
struction. Men with such training are sure to be of the greatest 
service to the country, not only in constructing highways, but in dis- 
seminating accurate knowledge on highway construction. 

BXmEAXT OF SOILS. 

The study of soils and their management with regard to their values 
for producing crops has been continued. The composition of soils 
varies greatly in different localities and in quite limited areas. Our 
soils were nearly all fertile originally, but continued cultivation has 
in many cases reduced their powers to grow crops as they did when 
first brought under the plow. The best methods of restoring soils 
that have been cultivated too long is a pressing question not only in 
the older settled States, but is insistent in most of the newer lands of 
the West where wheat has been grown until profitable crops of it are 
no longer to be had. 

Rotation of crops and laying down in pastures to be grazed until the 
soil fills with roots is the well-known restorative, but soils vary greatly 
in our several States and are adapted to the growth of special crops in 
our several latitudes, so that a general knowledge of their composition 
is of prime importance before the tiller can put them to their most 
profitable uses. Droughts limit the yield on soils that have lost their 
organic matter through continued cultivation without an adequate 
return of feiiilizers in the shape of decaying vegetation. Commercial 
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manures will not adequately remedy the evil, as they do not return to 
the aoil what enables it to retain moisture. Soils vary so much in 
this regard, from coarse sand to retentive clay, that each requires care- 
ful study to enable the farmer to manage it to the greatest advantage.. 

The Bureau of Soils is mapping our various areas to the end that 
the residents on each may as soon as possible learn the peculiarities 
with which they have to deal. This work is comparatively new. Its 
value has been overlooked by the educator. A force of soil experts is 
being trained in the Department to help the cultivator to a better 
knowledge of the possibilities of his acres throughout our broad land, 
in order that run-down lands may be reclaimed and that the fertility 
of our newer lands may be maintained to meet the requirements of a 
rapidly increasing population. 

We are bringing plants from all foreign countries to diversify our 
industries and enable our husbandmen to grow what has been and 
still is costing us large amounts of money. A knowledge of the char- 
acter of the soils from which they come and on which they have been 
developed is imperative, and suggests to us the wisdom of becoming 
familiar with the soils as well as the climates to which we introduce 
them, if we are to maintain them here in their excellence or improve 
them, giving them better conditions than they had in the countries- 
where we found them. Within the limits of our climates and soils we 
hope to improve everything we import through a superior aggrega- 
tion of scientists who are making research into all the conditions of 
plant life, the soil being of greatest importance. 

PROGRESS OF THE SOIL SURVEY. 

The area surveyed and mapped during the fiscal year was 39,05b 
square ndles, or 18,597,120 acres. The area surveyed during the pre- 
ceding fiscal year was 23,293 square miles, which, together with the 
work done prior to that time, makes a total area surveyed up to that 
date of 74,795 sqimre miles, or 47,868,800 acres. 

The work was carried on during the past year in 68 areas in 33 
States. On an average 20 parties have been working continuously 
throughout the year, in the Southern States during the fall and win- 
ter and in the Northern States during the spring and summer months. 

The areas surveyed and the cost of the work in each area are shown 
in the following table: 
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Areas surveyed and mapped during fiscal year ended June SO, 1904^ and the areas preii- 

ously reported. 



state or Territory. 



Work 

during 

1904. 



Work pre- 

vloasly 

reported. 



Total area surveyed. 



Alabama 

Aiixona 

Arkansas 

Calllomia.- 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

minofa 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Mar>-Iand 

Massachusetts .. 

Michigan 

Minnesota 

Mississippi 

XiflMMiri 

Montana 

Nebraska 

New Jersey 

New Mexico 

New York 

North Carolina . 
North Dakota... 

Ohio 

Oregon 

PennsylTania... 

Porto Rico 

Rhode Island . . . 
Sooth Carolina.. 
South Dakota . . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia... 

Wisconsin 

Wyoming 

Total 



Sq.mUes. 
2,396 



e26 

1,679 

228 



814 
485 
853 
58 



1,287 
999 



1,446 
29 
886 
617 



1,352 
1,111 



1,195 



687 

386 

1,400 

60 



500 
1,159 



1,596 

2,564 

306 

227 

656 



Sq.mHea. 

1,223 

611 

251 

3,921 

1,345 

518 



309 



648 
757 

1,077 

8,592 
387 

1.016 
464 
837 
942 

2,634 
410 
858 
288 

1,317 
919 
107 



1,303 

129 
1,558 
4,646 

856 
1,356 

886 
1.204 

830 



2,032 
485 
M7 

1,733 
994 



2,747 
510 



965 



Sq. miles. 
3,619 

611 

877 
5,600 
1,573 

618 

814 
1,033 
1,610 
1,185 
6,925 
1,276 
2,303 
1,463 

837 
2,388 
2,663 

796 
1,375 

233 
2,669 
2,030 

107 
1,195 
1,303 

129 
2,644 
6,883 
1,242 
2,755 

446 
1,204 

330 

500 
8,191 

485 
2,143 
4,297 
1,300 

227 
3,403 

510 
89 

965 

309 



29,056 



45,737 



74,795 



Acres. 

2,316,160 
391,040 
561,280 

8,684,000 

1,006,720 
831.620 
200,960 
661,120 

1,030,400 
726,400 

8,792,000 
816,640 

1,473,920 
936,320 
636,680 

1,528,320 

1,704.320 
509,440 
880,000 
149,120 

1,708,160 

1,299,200 
68,480 
764.800 
833,920 
82,500 

1,628,160 

8,413,120 
794,880 

1,763,200 
285,440 
770,560 
211,200 
820,000 

2,042,240 
310,400 

1,371,520 

2, 750, 080 
832,000 
146.280 

2, 177, 920 

326, 400 

24, 960 

611,200 

197.760 



47,868,800 



RECAPITULATION. 

Cost of field work $64,238.36 

Sopplics 1,464.18 

Traveling expenses between areas 4, 115. 55 

Other expenses 2,783.32 

Total cost of soil surrey 72,601.41 
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Paid by State organizations T t2,S77.S7 

Paid by Department of AKriculture 70,223.84 

Areasurreyed T sqoare miles.. 29.068 

Co«t of work in field per square mile 12.21 

Transportation, supplies, and other expenses, per square mile .29 

Average total cost per square mile 2.50 

Average cost to Department of Agriculture per square mile 2.42 

The cost of the work in the field has increased from $2.19 per square 
mile, reported last year, to $2.21 per square mile during the year just 
closed; while the average cost of the work to the Department of Agri- 
culture, including all transportation, supplies, and office expenses, has 
decreased from $2.63 per square mile, reported last year, to $2.42 per 
square mile during the year just ended. 

There has been a continued demand for this soil-survey work, and 
there are on file demands for about two years' work yet unfilled, while 
requests continue to come in which can not be immediately considered. 

There has been a steady demand from colleges, experiment stations, 
and private entei-prises for men trained in this soil-survey work, and 
during the past year several men have left this Bureau to accept more 
lucrative positions elsewhere. 

PUBLICATION OF THE REPORTS AND MAPS. 

At the last session of Congress provision was made to print in the 
form of ''advance sheets" the several reports as they are prepared — 
500 copies for the use of each Senator from the State, 2,000 copies for 
the use of each Representative of the Congressional district or districts 
in which the survey is made, and 1,000 copies for the use of the Depaiii- 
ment of Agriculture. Although this act was passed too late to mate- 
rially influence the printing of the report of the work for the field sea- 
son of 1903, it will very greatly facilitate the distribution of the report 
and is proving a very advantageous way for the printing and distribu- 
tion of the report of the work for the field season of 1904, the manu- 
script of the first reports of which have already gone to the Public 
Printer. 

ALKALI-LAND RECLAMATION. 

In my last report attention was directed to the important results 
obtained in the reclamation of alkali soils by underdrainage and surface 
flooding. This work was undertaken as an object lesson to farmers in 
those irrigated districts of the West where any considerable trouble 
had been experienced with the rise of alkali and the consequent depre- 
ciation in the value of the land. The results of the past year have 
again proved the wisdom of inaugurating these demonstration experi- 
ments in alkali reclamation. Great interest in the work has been 
aroused on every side, and frequent inquiries have been received from 
farmers owning alkali land asking instructions as to the best methods 
to prevent the further deterioration of their lands and advice as to the 
reclamation of tracts now partly or wholly unproductive. 
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PROGRESS IN UTAH AND CALIFORNIA. 



On the reclamation tracts established during 1902-3 much progress 
has been made during the past year, and indications point to the com- 
plete reclamation of the lands under experimentation at an early date. 
On the 40-acre Swan tract, near Salt Lake City, the results have been 
especially gratifying. At the inception of the work there, in Septem- 
ber, 1902, a detailed soil survey showed the first 4 feet of soil over the 
40 acres to contain more than 6,650 tons of soluble salts (alkali). In 
May, 1903, there had been removed in the drainage water, by actual 
measurement, nearly 50 per cent of this immense total, and in the 
October following the proportion removed had reached 82 per cent, 
thus leaving only 1,221 tons of the original 6,650 tons still in the 4-foot 
section of the entire ti'uct. The greater part of the salt originally in 
the surface foot had been removed, while even the fourth foot had lost 
69 per cent of the alkali originally present. 

In the spring of 1904 this tract was sowed to oats, barley, and wheat, 
as it was believed to be sufficiently sweetened for shallow-rooted crops. 
The land was not in the best condition for seeding. Nevertheless, on 
many of the checks 90 per cent of a stand was secured, and on all 
checks but little evidence of alkali was observed. The flooding proc- 
ess was resumed on those checks having the poorest crop prospects, 
and will be continued on all the tract after harvest, and by next spring 
it is expected that reclamation will have progressed to such an extent 
that the deep-rooted alfalfa can be grown, when the land will be returned 
to the owner. The growing of the crops of the present year and the 
seeding of the land to alfalfa are under the control of the Utah experi- 
ment station in cooperation with the Department. 

The progress of a similar work on a 20-acre tract at Fresno, Cal., 
has been no less gratifying than that at Salt Lake City. The problem 
here as regards the drainage was more difficult, as the water had to 
be removed by pumping, while the soil was fine and silty and clogged 
the drain pipes. These difficulties have been surmounted, however, 
and within a year it has been possible to grow crops of alfalfa and 
wheat on a considerable part of the 20 acres under experiment. The 
Fresno work I deem particularly important, as it is situated in a 
wealthy district, where large areas of once productive land have been 
abandoned becfiiuse of the rise of alkali and the swamping of areas by 
seepage water from the excessive irrigation of higher lying lands and 
from the canals. 

EXPERIMENTS IN WASHINGTON, ARIZONA, AND MONTAffA. 

In the Gervais tract, situated 3 miles from North Yakima, Wash., 
it is estimated that flooding from July to November, 1903, washed 
approximately 70 per cent of the total salts out of the soil to a depth 
of 4 feet. Here, as in the Fresno area, much valuable land has been 
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ruined by seepage water and the rise of black alkali. Flooding of 
this tract was resumed in 1904, and it is expected that reclamation 
will have progressed to such an extent that crops can be grown in the 
coming reason. 

A more recent experiment has been instituted at Tempe, Ariz., 
where the installation of the drains was completed in February, 1904. 
An unprecedentedly dry season and a consequent lack of water have 
prevented much progress in the work at this point. 

Another tract has been taken up for reclamation work near Billings, 
Mont. This tract is situated in the Yellowstone River Valley, where 
great progress has been made in growing alfalfa as a winter feed for 
the cattle and sheep that pasture on the adjoining mountain ranges 
during the summer. Shortly after irrigation began in this district 
alkali began to appear and the ground water rose rapidly, waterlog- 
ging wide areas of the land to such an extent that its cultivation had to 
be discontinued. An examination of certain parts of the valley, made 
by the Bureau of Soils in 1897 and 1898, showed the extent of the 
damage, and when, in 1902, a detailed soil survey was made around 
Billings it was found the trouble had greatly increased and intensified. 
Even in the two years that have elapsed since the survey was made, 
many tine alfalfa fields have been abandoned and now are heavily 
incinxsted alkali flats. The farmers here are fully alive to the serious- 
ness of the situation, but seem unable to cope with the problem. 

SUCCESS OP THE WORK. 

Many tracts of land were offered the Department for the purpose 
of experiment, and a number of farmers have indicated their intention 
to undertake similar work themselves, showing the interest taken in 
the work. This, however, has not proceeded far enough to permit a 
full report at this time. I have, however, the fullest confidence in the 
final success of the undertaking, as well as a firm belief that it will 
lead to individual or concerted action on the part of those of our citi- 
zens most interested, with the result that both the agricultural and 
stock-raising interests of this part of the country will be greatly 
benefited. 

It seems, then, that within three years, at most, practically worth- 
less land, sQ heavily charged with injurious salts as to be unfit for any 
form of agriculture, may be reclaimed to grow any ordinary field crop; 
that the method of doing this is 8imple;*and that the expense involved 
is such that the work may in many instances be economically under- 
taken by individual, corporate, or State initiative. Taking the Utah 
tract for example, the land reclaimed has increased from a purely 
nominal value to an actual value, judged by the value of surrounding 
unaffected lands, of $250 to $S00 an acre. The total expense of i-ecla- 
mation, taking everything into consideration, is but a small f ractioa 
of this enhanced value. 
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TOBACCO INVESTIGATIONS. 

In the line of tobacco investigations carried on by the Bureau of 
Soils the most important work during the past fiscal year has been the 
experimental growing of Cuban seed tobacco on certain soils in Texas, 
Alabama, and South Carolina. This work was begun in July, 1903, in 
cooperation with leading farmers in the severaF States. Thirteen acres 
were planted in Texas, 3 in Alabama, and 3 in South Carolina. The 
success of this first trial led to further plactings by the Department 
in 1904, when trial tracts were established at Nacogdoches, Crockett, 
and Giddings, in Texas, a total of 12 acres being planted. One 
tract in Perry County, Ala., and one in Orange County, S. C, were 
established, each with 3 acres in tobacco. Samples of the tobaccos 
grown in 1903 were submitted to the trade, and the opinion is that the 
Texas leaf has considerable merit, both in regard to flavor and aroma, 
and some have pronounced it to be superior to any filler yet grown in 
this country. The Alabama filler leaf is considered fair, but not 
equal to the Texas leaf, while the filler grown in South Carolina does 
not meet with as much favor as that grown in the two States alreauy 
mentioned. 

The commercial vahie placed upon this leaf by diflferent tobacco 
brokers varies considerably, ranging from 18 to 40 cents a pound. 

Some bales of Texas leaf have been disposed of at the higher figure. 
Final judgment of the success of this venture must be postponed until 
further advices are received from the dealers and manufacturers to 
whom working samples have been submitted. 

GKOWU^O AND CUBING CIQAB. TOBACCOS IN OHIO. 

Exi)eriments in growing the Cuban type of filler have also been car- 
ried on on a 10-acre tract in Ohio. Owing to the heavy nature of the 
leaf it is impossible to judge of its aroma at present. The tobacco of 
this type raised in the preceding year is only just ready for the man- 
ufacturer. The aroma has been pronounced good, but it is believed 
that the leaf is too heavy for the taste of the general public and the 
aim this year is to try to produce a somewhat lighter leaf. The results 
of these experiments in growing Cuban filler leaf seem to warrant a 
continuation of the experiments in the Southern States and possibly 
in Ohio for the succeeding year upon somewhat broader lines; and it 
is hoped that through the efforts of the Bureau of Soils an extension 
of the domestic filler leaf interests may be accomplished. 

By far the most important work in Ohio, however, has been the 
further introduction of the bulk method of fermenting cigar tobaccos. 
This work was begun in 1902, when 655,200 pounds were fermented. 
In 1903, 4,204,800 pounds were fermented, and in 1904 the quantity 
was increased to 10,208,000 pounds, distributed among the several 
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types of tobacco as follows: Zimmer Spanish, 5,850,000 pounds; Lit- 
tle Dutch, 582,000 pounds, and seed leaf, 3,776,000 pounds. As the 
work of the Department there is simply supervisory, and entails the 
cooperation of the warehousemen, this great increase evidences the 
remarkable interest that this change in the methods of handling 
tobacco has to the grower and the tobacco dealer. Its use not only 
avoids great loss formerly suffered from fungous growth in the case- 
fermented tobaccos, but also tends to improve the grades of tobacco 
and therefore increase the profits both to the grower and the handler. 

WRAPPER LEAP IN CONNECTICUT. 

The experiments in the production of a wrapper leaf in the Connec- 
ticut Valley have been continued during the last year. In the begin- 
ning of these experiments in 1900, work was undertaken in cooperation 
with the Connecticut experiment station at Poquonock, on one-third 
of an acre of land. The tobacco grown on this small plot was submit- 
ted to leading leaf dealers and brokera in New York for their opinion. 
On their judgment, which was. very favorable, the Department felt 
justified in conducting further work in Connecticut upon a considera- 
bly larger scale. In 1901, therefore, 40 acres were planted, this time 
in coopemtion with leading tobacco growers in the valley. This 
tobacco was of satisfactory quality and was sold at Hartford, and 
although it had been grown under very unsatisfactory climatic condi- 
tions a very good price was obtained at the sale. In 1902 a larger 
acreage was planted by the Connecticut farmers; and leaf dealers of 
New York — men who had spent their lives in the tobacco trade and 
who were everywhere recognized as good judges of tobacco — invested 
money in the production of shade-grown tobacco, not upon the reports 
of the Bureau of Soils, but on their own judgment of the satisfactory- 
character of the leaf. 

Owing to unfavorable climatic and advei*se trade conditions, which 
were entirely beyond the control of the grower, the tobacco pro- 
duced during that season failed, to a certain extent, to meet the 
demands of the manufacturers. The climatic conditions in 1903 
were very similar to those in 1902 — that is, they were unfavorable to 
the production of a wrapper leaf of the very best grade, and there 
was not so large a demand for this tobacco as was expected. In 1903 
the Bureau had practically ceased its work in Connecticut; but in 1904, 
still having confidence in the opinion of the trade, and believing that 
the method of growing tobacco for wrappers under shade is correct, it 
has conducted an experiment at Tariffville, Conn., where a crop has 
been produced on a 4-acre plat. Owing to the recent tendency on the 
part of the trade to wrap the better grades of cigars with the Cuban 
rather than with the Sumatra style of leaf, 1 acre of this plat was 
planted to Cuban seed tobacco. 
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Tobacco of this type grown under shade in Connecticut was exhib- 
ited by the Department at the Louisiana Purchase Exposition at St. 
Louis, and to it was awarded the grand prize as being a leaf of the 
highest standard of excellence for cigar wrappers. 

THE PROBLEM OF MARKET FOR FINE LEAF TOBACCOS. 

In connection with this matter of the producing of shade-grown 
wrapper in Connecticut, the Bureau of Soils has been making an in- 
vestigation as to the demands of the market for the Cuban type of leaf 
and as to the practicability of building up a demand for Connecticut 
shade-grown tobacco of this type. Recent sales of this tobacco have 
been made, principally in New York and Philadelphia, and the follow- 
ing table shows the distribution of nearly 300 bales of such tobacco 
and the average price per pound of the lots as sold: 

Prices received for Connecticut shade-grown tobacco. 

For domestic use, 134 bales: ' For domestic use, 134 bales— Ctd. 

Bales, 17 per pound.. $1.75 Bales, 16 per pound.. $0.62} 

4 do 35 

For export, 144 bales: 

Bales, 14 do 70 

30 do 32} 

100 do 30 

Tops, 104 bales: 

Bales, 90 do 10 

14 do 08 



1 do.... 1.65 

24 do..., 1.50 

3 do.... 1.45 

3 do 1.40 

4 do.... 1.35 

60 do.... 1.25 

1 do.... 1.00 

1 do 75 



This table shows that 134 bales have been sold for domestic use at an 
average price of $1.26tV per pound, the highest price being $1.75 per 
pound for light wrappers, and the lowest price 36 cents per pound for 
short-sized second-quality leaf. The 144 bales sold for export, at an 
average price of $0.34^, consisted of tobacco of a quality not suited 
to the home market, principally of sand leaves and short-sized, flimsy 
tobacco. Nearly all of this tobacco was shipped to the German mar- 
ket. The 104 bales, sold at an average price of $0.09t\, consisted of 
short top leaves, the tobacco having no wrapper quality, and being 
useful only as an inferior filler. 

The tobacco experts of the Bureau of Soils see no reason to change 
their belief that the method of growing tobacco under shade in the 
Connecticut Valley will produce a wrapper leaf of great excellence, 
which can be economically used by the trade, and it would seem that 
the industry should be established upon a commercial scale. 



IMPROVING EXPORT TOBACCOS. 



Up to the beginning of last year the tobacco work of the Bureau of 
Soils has been along the lines of improving the methods of culture and 
handling of the cigar tobaccos, but this year considerable demand has 
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been made npon the Bureau to assist the growers of the heavy exxx)rt 
types of tobacco. The low percentage of tobacco suitable for plug 
wrappers, and the poor price obtained by the majority of growers, 
have led the Bureau to make investigations into the production of this 
type of tolmcco, the object being to see if both the yield per acre and 
the percentage of the higher grades could be increased. A 5-aere 
experimental plot in Appomattox County, Va., was selected for study- 
ing the problem. In this section the finest plug wrappers are grown, 
and the work would also be carried on close to the Richmond and 
Lynchburg markets. It is the plan of these experiments to grow the 
tobacco with diflferent fertilizers and under different methods of cul- 
ture, to see which will give the best financial results to the grower. 
It is the intention of the Bureau to extend this work in the future to 
other districts producing the shipping types of tobacco. It is yet too 
early to give the results of the present season's work. 

BT7BSAU OF ENTOMOLOGY. 

Insect pests cause a loss to the staple crops of the United States 
estimatedat some$500,000,000 annually. The main objectof the Bureau 
of Entomology is to make thorough studies of the insects responsible 
for these losses and to apply the information gained to limiting or pre- 
venting them. The Mexican cotton boll weevil repi'esents the most 
important field of work of this Bureau during the last few years, but 
the insect enemies of the cereals, fruits, and other staple productions 
have been the subject of careful study and experimental work. The 
results of this work have been notably successful, particularly in the 
case of the boll weevil and the boUworm. 

THE MEXICAN COTTON BOLX. WEETIL. 

Congress originally provided $30,0(K) for the continuation of the 
investigation of the boll weevD and the bollworm for the fiscal year. 

DEMONSTRATION FARMS. 

Under this appropriation seven experimental fai*ms were organized 
in Texas, located at Victoria, Wharton, Austin, San Antonio, Calvert, 
Willspoint, and Hetty, all together aggregating 558 acres of cotton. 
The seven localities represented typical variations in soil and climatic 
conditions of Texas, and enabled the Department to test various meth- 
ods of controlling the boll weevil under diflferent conditions. They 
included bottom lands, dry upland subject to irrigation, the black 
prairie land of Austin, and the soils of river valleys where the pres- 
ence of timber and moist climate and almost exclusive production of 
cotton renders the weevil problem more serious than elsewhere. Other 
farms were on the high, rolling prairie land and river bottoms of the 
northern part of the State. 
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The minute investigation of the life history of the weevil, upon the 
knowled^iife of which any ^stem of control of the pest and any modifi- 
cation of the present cultural system must naturally be based, was 
continued at the laboratory at Victoria. In the experimental fields 
attached to this laboratory also were tested poisons and machines. 
An expert assistant carried on a study of the weevil in Cuba, one of 
its native regions, with the hope of finding some effective parasite or 
some variety of cotton especially resistant to its attacks 

The exact spread of the boll weevil into new cotton regions was 
determined, and a special investigation of the usefulness of birds in 
controlling the weevil was instituted. The result of the work of the 
season of 1903 is sunamarized in three important publications issued 
by the Bureau. 

Under the provisions of the special appropriation of $250,000 made 
available January 15, 1904, it was possible to greatly enlarge the work. 

The number of experimental or demonstration farms was increased 
to thirteen for tiie season of 1904, aggregating 1,077 acres. During 
the previous season in not one of the seven experimental farms then 
under operation did the crop fall appreciably below the average pro- 
duction in the United States before the weevil came into Texas, 
namely, about half a bale to the acre. The cultural system which these 
farms were designed to illustrate has so far proved to be the only 
practicable means of controlling the boll weevil, and the work of past 
years has demonstrated its general success and feasibility. It is the 
outgrowth of several years of field experiments conducted by the 
Bureau of Entomology in Texas. The cotton on these farms is planted 
under a contract which gives the Department complete control of the 
culture of the crop. 

SCUNTIFIC AND LABORATORY WORK. 

In addition to the conduct of these demonstration farms, the more 
purely scientific and laboratory work relating to the study of details 
of the life history of the weevil and of the possibility of artificial 
propagation of parasites has been increased. Special work has been 
done in the attempt to eradicate isolated colonies, to control the dan- 
ger of dissemination of the weevil by the gins and gin products, notably 
cotton seed, and the perfecting of quarantine plans to check or prevent 
the spread of the weevil from Texas to other cotton-growing States. 

COOPBRATION WITH THE LOUISIANA BOLL WEEVIL COMMISSION. 

The weevil having already crossed the line into Louisiana, the Bureau 
of Entomology has been doing cooperative work with the Louisiana 
boll weevil commission in eradicating colonies in Louisiana and pre- 
venting its further spread into that State, with the idea of protecting 
not only Louisiana but the more eastern cotton regions. The work of 
this year has been most successful so far as the experimental farms 
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and other work in Texas are concerned. It has proved impossible to 
exterminate the weevil in Louisiana, its distribution in the western 
counties of that State having become already too wide. Nevertheless 
its spread has been very greatly checked, and by proper quarantine 
and externiinative work its eastern progress can be very much delayed. 

COLONIZATION OF THE GUATEMALAN ANT. 

The Guatemalan ant, which was discovered by Mr. O. F. Cook, 
botanist in charge of investigations in tropical agriculture of the 
Bureau of Plant Industry, and which seems to be a very efficient 
enemy of the cotton-boll weevil in Guatemala, has been the subject of 
careful experimental work, begun under the Bureau of Plant Industry 
and afterwards transferred to this office, but remaining under the 
charge of Mr. Cook. This ant, determined by experts of the Bureau 
of Entomology as Ectatomma tuberculatum.^ is a tropical species of 
rather wide distribution throughout Central America and northern 
South America. Its specific habits were unknown prior to its dis- 
covery in Guatemala, but in this region, according to Mr. Cook, it 
seems to be an important natural enemy of the boll weevil. Nearly a 
hundred colonies of this ant, representing some 4,000 individuals, 
were conveyed to Texas, and have during the summer been placed at 
different points, and are being made the subject of careful study to 
determine whether this ant offers any hope of control to any extent of 
the boll weevil under the climatic conditions of Texas. The practical 
results of this importation can not now be foretold. The ant has, 
however, maintained itself during the summer, which is a feature of 
distinct encouragement. 

THE BOLL WEEVIL STILL A MENACE. 

The future work against the boll weevil in Texas and other Southern 
States will depend upon the action of Congress. The National menace 
still exists. The cotton planters of Texas have not all become con- 
vinced of the benefit to be derived by following the advice which the 
Bureau is enabled already to give, based upon its investigations of the 
past ten years, and therefore further investigation and further demon- 
stration work seem to be necessary. Moreover, the imminent danger 
of the spread of the weevil to other cotton States indicates the neces- 
sity that the General Government should keep a force of men in the 
field to prove to the entire satisfaction of the planters the value of its 
advice, to continue the study of the insect in it3 rapidly changing envi- 
ronment, and to assist in quarantine measures and such other means 
as are necessary to restrict the spread of the pest. 

THE COTTON BOLLWORM AND MINOR PESTS. 

The work ort this insect, which is the second worst pest of the 
cotton and ranges throughout the cotton belt, has 'been continued 
during the last two seasons. The work during the season of 1904 has 
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been much increased as a result of the special appropriation mado 
available in January of this year. The principal lines of investigation 
followed out are field experiments in methods of control, and labora- 
tory and field investigations of life history, habits, and parasitic and 
predaceous enemies of the insect. The field experiments have demon- 
strated that the cultural system of control recommended for the boll 
weevil furnishes the very best means also against the boll worm. Tho 
value of spraying and dusting with arsenical poisons and of trap crops 
was made the subject of careful experiments. This work was done 
on six contract farms over which the. Department had absolute con- 
trol, as in the case of the boll weevil, representing diflterent localities 
and climatic and soil conditions. Cooperative woirk was also done at 
a number of other points, giving a total of some 400 acres on which 
experimental and demonstration work was carried on. The work out- 
lined above has been most successful, apd the Department is now able 
to recommend measures which will reduce damage from the bollworm 
to an inconsiderable amount. 

In addition to these two principal cotton peats, other insects depre- 
dating on cotton, but of minor importance in comparison with these 
two, have been the subject of study. 

IMPORTED BENBFICXA.Ti INSECTS. 

The possibility of keeping injurious insects in check by the intro- 
duction and encouragement of natural insect enemies of such injurious 
species is a very popular subject with fruit growers and farmers, and 
notable successes have been achieved in this direction. The work in 
which the Department of Agriculture has been especially interested 
in this direction during the year has been a continuation of the eflFort 
to establish the Asiatic ladybird enemy of the San Jose scale in the 
Eastern States and the South African black scale parasite in Califor- 
nia, together with the kelep or Guatemalan ant enemy of the cotton 
boll weevil, referred to elsewhere. 

LADYBIRD ENEMY OF SAN JOSE SCALE. 

The Asiatic ladybird enemy {Chilocorus similis) of the San Jose scale 
maintained itself in numerous colonies in the South during the 
winter. An examination in Georgia in May last indicated the general 
presence of the beetle in many of the orchards where it had been lib- 
erated. Its rapid multiplication has been prevented, however, in 
many instances, by the submission of the orchards in question to spray- 
ing operations with lime, sulphur, and salt, or other washes, extermi- 
nating practically all of the scale food and hence leading to the star- 
vation of many of the beetles. Nevertheless this imported insect has 
gained foothold and will probably make progress wherever scale food 

2 AlQOl 6 
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is abandaiit. Its ^read foj artificial distributk)^ ol colonies imB been 
cooiinoed as far as material has been available. Tbe discoviery oi the 
efficiency of the Uiae, sulphar,, and salt wadb, and tbe need in ocmoDiear- 
cial orchards of absoiatelj dean frait, will opes^bb agaiiirt this 
imported insect as against all other parasites of this scale. It is a 
comparatively easy matter and not expensive to boep an orchard 
clean by spraying, and while this is the case it will aot be advisable 
in commercial work to take the slower cfaaoee of clearing ap by nata- 
ral enemies, which can never be thorough from tbe very natare of 
tbe case. Tbe soccessfal establisfaraent, however, of this Asiatic 
beetle in America can not work anything but good, as it is an impor- 
tant agency in the control of scale pests, and will become more effi- 
cient in America as it becomes more widespread and almndant. 

PARABITE or BLACK SCALS. 

The black-scale parasite {ScutelUsta cyanec^ in Oalifoiniia has ex- 
ceeded in usefulness the most sanguine expectations, and has demon- 
strated that it can withstand tbe winter climate of California perfectly. 
The black scale of which it is an enemy is the worst pest of the citrus 
industry in southern California, and this imported parasite is liie £rst 
agency which has offered any real hope of control other than by direct 
spraying or gassing operations. As an illustration of the prolificacy 
of this parasite, more than 40,000 specimens were distributed from the 
office of the Los Angeles County horticultural oommisaioners, and vast 
numbers were distributed from otlier centers. 

OLDER IMPORTATIONS. 

The older importations of beneficial insects, suoh as the enemy of 
the white scale of citrons and other f ruite in California and the Hhizi^ 
hius ventralis^ useful against the black scale in the moist regions of the 
Pacific coast, have continuod their r61e of distinct usefulness, the first 
named being the most striking case of benefit ever made by an 
imported insect. The fig-fertilizing Insect has enabled the raising of 
another very large and fine crop of Smyrna figs in the vicinity of 
Fresno, CaL, and the development of tbe fig industry seems perfectly 
assured, and only awaits the necessary lapse of time for new orchards 
to become established. 

IDENTIFICATION OF SCALE INSECTS. 

The work with scale insects in general has been actively prosecuted 
during the year. This group of insects includes some of the inoet 
important enemies of fruit trees and shrubbery, and in the South alao 
of various field and garden crops. The small size of nnMit of these 
scale insects, and the necessity of making careful microscopic prepara- 
tions of them before determination can be made, render their identi- 
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fication by field observers difficult, if not impossible. The result is that 
a great deal of the work of determination comes to this Department 
from State entomologists and horticulturists, as well as from foreign 
sources. 

INSECTS DAMAGING FOBESTS. 

The work on tree pests is carried on in cooperation between the 
Bureau of Entomology and the Bureau of Forestry. During the 
present year it has related particularly to (1) insect damage in the 
forests of the Black Hills region, a continuation of the work begun in 
1902; (2) an investigation of important timber trees in the State of 
Washington, particularly the western hemlock, highland spruce, red 
fir, and other conifers; (3) at the southern station (Tryon, N. C), 
damage to the southern pine and cypress; (4) in the middle Appa- 
lachiah station, damage to imported mahogany and other timber and 
lumber by introduced and native insects, and to hickory, oak, and 
hemlock by bark-beetles and tan-bark insects; (5) at the southwestern 
station (Flagstaff, Ariz.), damage to pine forests by bark-beetles. 
In the course of this work there has been considerable cooperation 
with lumbering companies and manufacturers of articles of wood, 
importers of exotic woods, and forest rangers. The general informa- 
tion gained from this study and from laboratory work at Washington 
has greatly advanced the knowledge of forest insects and the means 
of controlling them. 

INSECTS INJURIOUS TO VEGETABLE CROPS AND TO FRUip. 

The work reported in previous years has been continued in these 
two important fields of investigation. A subject of special study dur- 
ing the year has been the insect enemies of sugar beets, covering work 
done from Nebraska and Michigan to the Pacific Coast States and Ari- 
zona, with the object of issuing a comprehensive report on the subject. 
Work on the insect enemies of the orchard fruits, citrous and decidu- 
ous, and small fruits has been continued. The cranberry insects have 
been made the subject of a special publication. 

BaSCEIXANEOUS WORK WITH INSECT FESTS. 

A good deal of work has been done during the year in the study of 
means of controlling damage by insect enemies of stored grains, such 
as the flour beetles and meal worms, and particularly of the Mediter- 
ranean flour moth, one of the worst of mill pests, which has been 
reported during the year in many new localities, from New York to 
California. 

Insects affecting shade trees and ornamental plants have been studied, 
as also the important insect enemies of hothouse plants and indoor 
cultures. 
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The investigation of insects in relation to the health of man has been 
continued. The geographical distribution of the yellow-fever mosquito 
in the United States has been the subject of special investigation, as 
having an important bearing upon quamntine measures. 

A special study has been undertaken of rice insects in South Caro- 
lina in cooperation with the South Carolina experiment station. 

INSECT ENEMIES OF GRAINS AND FORAGE PLANTS. 

An elaborate investigation of insects affecting grains, grasses, and 
other field crops has been begun, and a special field agent of wide 
experience and reputation has been put in charge, with assistants and 
means for the best work. A further investigation will be immediately 
undertaken of the Hessian fly, the chinch bug, and the cutworips and 
wire worms and other insects affecting wheat, corn, clover, alfalfa, and 
similar crops. The damage by insects in this field is greater than in 
any other on account of the enormous areas under cultivation and the 
money value of the product. 

EXPERIMENTAL WORK WITH INSECTICIDES. 

The most important results confirmed by the experimentation of 
the year with insecticides relate to the use of the lime, sulphur, and 
salt wash against the San Jose scale. Experimentation with this 
wash, long used in California against this scale pest, has been going 
gn in tl^e East for several years, and the results now secured have 
fully demonstrated its very great value in spite of the somewhat 
adverse climatic conditions which obtain on the Atlantic seaboard and in 
the Mississippi Valley. It is a winter application, and very inexpen- 
sive as compared with the use of oils and soaps, means hitherto very 
much employed in the East, and it has the additional very distinct 
advantage of notable value as a fungicide; so much so in fact that 
some fruit growers are spraying their peach orchards with this wash, 
whether they have scale on them or not, simply for its value against 
leaf curl and other fungi. The usefulness of this wash has very 
largely decreased the terror which fruit growers have hitherto felt 
for the San Jose scale. 

The possible value of sulphate of copper as a means of controlling 
mosquitoes, as indicated in a report issued by the oflSce of Vegetable 
Pathological and Physiological Investigations of the Bureau of Plant 
Industry toward the close of the year, caused a series of experiments 
to be instituted by the Entomologist to test the usefulness of this 
chemical as a means of destroying such larvce. The results of these 
tests have shown that it has comparatively small value against mos- 
quito larvae under normal outdoor conditions of breeding, but it may 
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prove to be quite effective against mosquitoes in regions where water 
is kept in cisterns or snoiall storage reservoirs, as, for example, in 
Cuba and in Panama. The experimentation with this substance 
is still in progress. 

An expert has been put in particular charge of all investigations 
with insecticides and machinery, and the opportunity for practical 
work has been very much increased. Experiments are now under way 
with the insecticides referred to above, and also with petroleum oils; 
also fumigation experiments on fruit stock and buildings and grana- 
ries, and work on the composition of insecticides in cooperation with 
the Bureau of Chemistry are being carried on. 

ENTOMOLOGICAL EXHIBIT AT THE LOUISIANA PURCHASE EXPOSITION. 

An elaborate exhibit of the work of the Bureau of Entomology was 
made during the year for the Louisiana Purchase Exposition — undoubt- 
edly the most extensive and interesting exhibit ever sent out by this 
Bureau. It contains several entirely novel features of great educa- 
tional value, and comprises very many cases indicating the life histo- 
ries of injurious and other insects, together with large models of many 
of the principal injurious forms and vivaria in which injurious and 
beneficial insects are shown alive and at worfc. 

SILK CULTURE. 

The work in silk culture has been prosecuted in all available lines. 
Silk reeling has been practically established with imported French 
reels and the temporary employment of French experts. Several 
American women have acquired the art of reeling silk, and a beginning 
has been made in the training of experts in this line of work. The 
importation of eggs and their distribution to all applicants has been 
continued; also of mulberry cuttings and rooted plants. 

As pointed out in my last report, the establishment of the silk indus- 
try in the United States must be a matter of slow accomplishment. 
The distribution of mulberry cuttings and of silkworm eggs to those 
who already have mulberry trees at hand should be continued. Event- 
ually enough mulberry trees will be planted to insure a supply of food 
for a large crop of worms. Numbers of people will also have become 
familiar with the methods of silk raising, and conditions will then be 
ripe for the establishment of commercial filatures. In the meantime 
and under the existing conditions the establishment of some sort of 
market for cocoons is necessary; and it ii3 for this reason that this 
Bureau, out of its appropriations, is buying and reeling a crop of 
cocoons T^hich, though small at present, will increase as the work . 
progresses from year to year. 
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BEE CULTURE. 

In bee culture comparative tests have been continued with the 
Caucasian and other types of bees and various crosses between these 
types themselves, in an effort to improve the domestic hive bee and 
secure certain varieties of special merit for different regions. The 
general conclusion reached is that the Caucasian race is by far the 
gentlest that has ever been brought to this country, and lends itself 
to manipulation and handling without the use of bee veil, and generally 
without smoke. These bees also are excellent honey gatherers. 

The frequent statements that comb honey can be artificially manu- 
factured have been shown to be absolutely false, and the purchaser 
who gets his honey in the comb may rest assured that be is getting an 
article manipulated at least by bees. 

A special investigation has been made of bee conditions over a con- 
siderable area comprising the Middle West and Western States, with 
the idea to familiarize the expert with the conditions in these regions 
and to determine the feasibility and the desirability of the importation 
and establishment of foreign honey -producing plants. 

A model apiary of 50 or 60 colonies of bees has been secured, and it 
is proposed to establish it on the Arlington Experimental Farm as a 
basis for apiarian investigations and as a breeding station of races and 
types of bees. The importation of foreign queens of different races 
has been continued, and studies have been made of honey-producing 
plants, methods of wintering bees, and bee diseases. 

BIOLOGICAL SUBVET. 

As heretofore, the work of the Biological Survey has been conducted 
along the three lines laid down by Congress: (1) Investigations relat- 
ing to the geographic distribution of animals and plants, including 
biological surveys and the determination of the life and crop belts; 

(2) investigations of the economic relations of birds to agriculture; 

(3) supervision of matters relating to game preservation and protec- 
tion and the importation of foreign birds and animals. 

GEOGRAPHIC DISTRIBUTION. 

The Biological Survey is engaged in mapping the natural life zones 
and crop belts of the country for the primary purpose of aiding the 
farmer to decide what crops are likely to prove a commercial success 
in his locality. The work is done by studying the geographic distri- 
bution of native animals and plants in all parts of the country, and 
platting the results on maps showing the distribution of each species. 
In order to obtain the necessary data the status of the various species 
must be determined by office study and their ranges laboriously 
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worked oat ia the field. The progress alroady made Is gratif jing, 
and a kuige number of maps are now approadung completion. The 
individiial^pecies maps serre as t^ basis of a composite map showing 
the natui-ai traaflcontinentai belts and their raore important Bnbdi- 
visions. 

During the current year fieW work has been carried on over wide 
areas in California, Texas, New Mexico, Colorado, and Alaska. In 
California the field operations, for the purpose of securing data for a 
detailed map of the life and crop zones of the State, have been con- 
tinued under the personal direction of the Chief. The field parties 
have practically comjdeted work in western Texas, and are now in 
New Mexico. Explorations in Alaska have been continued among the 
northern spurs of the Rocky Mountains, about the upper and middle 
Tukon, and on some of the islands of sontheastern Alaska. 

ECONOMIC ORT^THOIXXJT. 

In the section of economic ornithology, as in previous yeai-s, both 
laboratory work and field observations have been carried on. Orchards, 
gardens, and grain fields have been visited for the purpose of deter- 
flaining whether the birds damage crops, attack injurious insects, or 
devote their energies mainly to the wild fruits and weed seeds of the 
neighborhood; and collections have been made of food materials, 
including wild fruits, berries, seeds, and insects to assist in the worit 
of determination in the laboratory. During the current year exami- 
nations have been made of 2,189 bird stomachs. 

In studying the food habits of California birds, with reference both 
to the damage they inflict upon fruit and the good they do in destroy- 
ing noxious weeds and insects, a scientist spent seven months (Febru- 
ary to October) in the State, interviewing many of the fruit growers 
and visitif^ the most important fruit-growing sections. Most of his 
work was in the orchards, where the actual mischief done b}'^ the birds 
was noted and specimens collected. 

In cooperation wfth the University of California, a study was made 
-of the restrictive influences exercised by birds upon the increase of 
the well-known and very destructive codling moth. As a result, it 
was found that the pupse of the moHi are searched out and fed upcwi 
to a ooneiderable extent by the black-headed grosbeak {Zamelodia 
Tndanocephala) and the Bullock oriole {Icterus htdlocM) — two of the 
handsomest and conunonest song birds of California. Other investi- 
gations were made in the same State regarding the supposed injury 
done by birds to bee keepers. Examinations of many stomachs of 
birds shot near bee4iives showed in nearly all cases that if bees are 
eaten at ail the ones selected are ihe males or drones. A careful study 
of the food habite of the quail or bobwhite made during the year has 
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demoBstrated beyond question that from an economic point of view it 
is one of the most valuable of North American birds. Some of the 
insect pests eaten by it are the cotton boll weevil, potato bug, chinch 
bug, wire- worm, cut- worms of various kinds, and the cotton boUworm. 

BIRD MIGRATION. 

During the year the usual spring and fall migration schedules were 
sent to and received from the regular observers and filed for future 
use. Sixteen thousand notes relating to the migration of warblers 
north of the Ohio and Potomac rivers were selected and arranged to 
complete a bulletin on North American warblers. This bulletin is 
now passing through the press. Work was also commenced on a 
study of the relations of migration and the weather by comparing the 
time of spring arrivals with the temperature at the place of arrival 
and in the region to the southward. 

GAME PROTECTION AND INTRODUCTION. 

RNTKY OF FOREIGN BIRDB AND ANIMALS. 

Constant vigilance is necessary to prevent the introduction into the 
United States of birds or animals that are likely to become pests. No 
species, therefore, except a few that are well known and harmless, 
are allowed to enter this country without a special permit from the 
Department. And, as an additional safeguard, careful inspection is 
made whenever through the large size of the consignment or other 
cause there is any apparent danger that undesirable species may slip 
in. The permits issued during the ye^r numbered 318 and allowed 
the entry of 1,470 mammals, 205,400 canaries, and 41,630 miscellaneous 
birds. Most of the canaries and a large part of the miscellaneous 
birds came in at New York and were examined by inspectors at that 
port. Several importations were made of birds intended for libera- 
tion, among them 65 capercailzie from Sweden, brought in at New 
York and destined for the stocking of Algonquin Park, Ontario; 40 
Mexican quail, liberated at various points in California by the board 
of fish commissioners of that State; and 366 European song-birds — 
goldfinches, bullfinches, larks, and robins — turned loose in British 
Columbia. Permits were also issued for the entry of about 3,000 eggs 
of partridges and pheasants. 

INTEBSTTATE COMMERCE IN GAME. 

Since the passage of the Lacey Act in 1900, 42 convictions for ille- 
gal traflSc in game have been secured in cases passing through this 
Department. Of these, 26 were tried in Federal courts, 16 in State 
courts. During the past year 10 cases, involving the shipment of 700 
birds and 36 rabbits, were reported to the Department. Six convic- 
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dons were secured, one of which involved the longest distance ship- 
ment thus far taken up — from St. Paul, Minn., to Portland, Orcg. 
In order to expedite cases arising under the Lacey Act, State wardens 
have been advised to present their evidence direct to the Federal courts 
instead of referring it through this Department and the Department 
of Justice. This advice has been followed in two or three instances 
within the past few months, and indictments have been much more 
promptly secured in consequence. 

Limited available resources have, as heretofore, made it necessary 
to concentrate efforts in two or three areas, and in all cases preven- 
tion of shipment has been given precedence over prosecution after 
sliipment has occurred. The passage of laws by Texas in 19.03, pro- 
hibiting sale and capture of waterfowl, made it possible for the first 
time to restrict the enormous destruction of ducks in that State for 
Northern markets. Through local authorities and express companies 
general attention was called to the provisions of the Stote and Federal 
laws and a close watch maintained on usual shipping routes. No vio- 
lation of the law was noted, and it is probable few consignments of 
ducks reached Northern markets from this State during the year. 

An attempt was made to ascertain the effectiveness of recent legis- 
lation prohibiting shipment and sale of game by means of a special 
investigation in cooperation with Btate wardens and others. The kinds 
and prices of game in the markets of a dozen or more important cities 
during Thanksgiving week were ascertained. That considerable prog- 
ress has been made in enforcing shipping laws was conclusively shown; 
few prairie chickens were on sale in any EJastern markets, and in some 
instances prices three or four times as high as those of a few years ago 
were charged; pheasants were absent from the markets of several cities 
where they were formerly abundant; and at the opening of the season 
quail were unusually scarce, though later, when the routes of shipment 
still open were discovered by the trade, they became more abundant. 

PROTECTION OF GAME IN ALASKA. 

The Alaska game law has accomplished the two main objects for 
which it was enacted: The shipment of deer hides has been stopped 
and the export of heads of big game as trophies has been curtailed. 
The protection of game has been as satisfactory as could be expected 
in so large a region and without wardens. A mistaken belief, how- 
ever, that the law does not permit natives to kill game for food, cou- 
pled with objections to the presence of visiting sportsmen, particularly 
on the Kenai Peninsula, gave rise to considerable criticism of the law. 
This adverse feeling led to the introduction of a bill in the Senate to 
replace the present law with one doing away with all restrictions 
except a provision to limit the export of trophies and charge license 
fees of %26 to residents and $250 to nonresidents for such export. As 
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the adjournment of Congi*ess without definite action left this measure 
still pending, the Department deemed it advisable to suspend the issue 
of permits for the present except in very special cases. Early in 
June new r^ulations were issued extending some seasons, permit- 
ting unrestricted shipment of bearskins, and making other desirable 
changes. 

A preserve for the elk presented to the Government by Miller and 
Lux was established in Tulare County, Cai., on the Middle Fork of 
the Kaweah River, just within the boundary of the Sequoia National 
Park. 

On the Pelican Island reservation in Florida a waixlen has been 
maintained through the cooperation of the American Ornithologists' 
Union and the Department, and the pelicans on the island have been 
practically undisturbed. 

As heretofore, special attention has been given to the duty imposed 
by the Lacey Act of collecting and disseminating information relating 
to the propagation, uses, and preservation of birds. The demand for 
such information is widespread, and much time is devoted to gathering 
material and preparing it for publication. 

RECX)MMENDATTONS. 

The three distinct lines of work assigned to this Division could be 
conducted much more economically and effectively were the Division 
reorganized as a bureau of three divisions, each to have charge of 
one of these lines, and were a larger amount appropriated for the 
performance of the work. I have accordingly recommended such 
reorganization. 

BTTKEAU OF STATISTICS. 

On July 1, 1903, the Division of Statistics of this Department, 
which is the oldest distinctively statistical agency of the Government, 
antedating by a score of years the creation of this Department, 
received the broader organization of a bureau. 

As now organized the Bureau of Statistics includes a Division of 
Domestic Crop Reports, a Division of Foreign Markets, and a Miscel- 
laneous Division, which conducts special investigations and collects 
statistics on rural economics. The work of the Division of Domestic 
Crop Reports forms the most conspicuous feature of the statistical 
work of the Department It employs nearly two-thirds of the entire 
clerical force of the Bureau, and calls to its aid the public-spirited 
service of nearly 250,000 voluntary correspondents, whose painstaking 
service deserves grateful appreciation. The results of its investiga- 
tions are published monthly in the Crop Reporter, of which over 
1,300,000 copies were distributed during the year. 
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The general: appreetAtiocL by the boab^^a and farming public of the 
▼akie ef the DeiMurtmeoi crop reports grows steatdilj. Criticism it 
Bot httikJRg:. On the cofttrarj^ k is one of the cttrious features of this 
work that the more closely reports represent the actual facts and the 
wider the appreciation of ti^r accuracy the more subject they become 
to erttidem. This b midottbledly due to the fact that as their general 
acettracy is move and more widely recognized they necessarily exercise 
a greater ittfl«etK^e upon the markets, thus ineyitably favoring or 
anta^ponisii^^ as the case may be^ some of those who nre eagaged m 
the game oi speculation in agrieakuraf prodnctsv 

This imsttediately attracts the adverse cocnments of the losers. Soch 
a result is unaroidable, and is afqparently the inevitable penalty the 
Departmeat mnst pay for issoii^ rqpovts sa reliable and so generally 
appreciated as to have instant effect on the markets. Were the reverse 
tnie, and were these reports regarded as unreliable, thej wo«tld not 
ittfiaeDee prices, and criticisffia would be reduced to a minimum. 

Tbe Bureau h earnestly es^aged in studying the efforts of numer- 
ous associations of cotton manufacturers organi^zcd in several European 
cocintries for the purpose of promoting the production of cotton in 
new landsiy with a view to rendering them more or kss independent of 
the American cotton grower. These eflorts are being especially directed 
to the interior of Africa. Before long it is thought that the Depart- 
ment will be able to publish some valuable matter on this interesting 
subject. 

The productfon and international movement of grain in the principal 
European countries is another subject which is receiving the earnest 
attention of the Division of Foreign Markets. 

With the assistance of experts newly engaged, the rice and truck 
crops will for tbe first time be made the subjects of systematic and 
continuous statistical investigation. The grain belt has been redis- 
tricted and an additional field agent assigned to it. 

avncB ap fdbuc xoab jmvjimibs. 

Popular interest in road improvement appears to be deeper and 
more widespread than everbefore. This is evidenced by the work of 
improvement actually going on in nearly all sections, by the State road 
legislation, by the calls for the road literature issued by the Depart- 
ment, and by requests for the advice and cooperation of the Depart- 
ment in building object-lesson roads. 

OOO^ERATIV E TTKLD WOKEL 

For greater convenience and efficiency in carrying on the field work 
of the Office of Public Road Inquiries the country has been somewhat 
roughly laid off into four main divisions, with a special agent in each. 
The work of these and other special agents in the field consists in col- 
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lectingand disseminating useful information regarding roads and road 
building, conducting investigations and experiments, attending and 
addressing meetings, and representing the Department in coox)erative 
object-lesson road work. 

At several points in the South the Office of Public Road Inquiries has 
cooperated in the construction of experimental roads of a mixture of 
sand and clay, and the results have shown that, in the absence of stone 
and gravel, this mixture may often be used to great advantage. 
Other object-lesson roads were constructed, with the cooperation of 
the Office, in Arkansas, Ohio, Tennessee, Virginia, and West Virginia. 
These were in most cases first-class macadam roads. An especial effort 
has been made to keep accurate accounts of the work done in each case, 
and to report the operations and expenses in such detail as to make 
the work a source of instruction to all who may read the reports. 

Reports from all sections of the country in which experimental and 
object-lesson roads have been built in previous years are unanimous 
in commending the cbaracter of the work done and testifying to its 
great influence for good. 

It is intended that the work of the Office shall be continued along 
the present lines of helpfulness and extended so far as practicable, in 
order that its benefits may be most widely distributed. 

STATE ROAD LEGISLATION. 

The most important feature in State road legislation of recent years 
is to be found in the adoption of the State-aid plan. This plan involves 
a recognition of the fact that road improvement is a matter of general 
as well as local interest. The inefficiency of the statute labor system 
of repairing roads, the unwillingness of the rural taxpayers to assume 
the heavy burdens necessary to the building of improved highways, 
the popular aversion to the issuance of bonds, and the lack of any 
central authority capable of coordinating the efforts of local communi- 
ties, have to a great extent paralyzed efforts to secure general improve- 
ment of rui-al highways. The State-aid plan is intended to counteract 
these depressing influences. It provides sufficient funds to give scope 
and system to the efforts for road improvement; it distributes the 
burden of expense so as to greatly relieve the rural taxpayers; and it 
stimulates action on the part of local communities, coordinates local 
effort, assures competent supervision, and secures results of perma- 
nence and value. 

The main features of the State-aid plan as now adopted in a number 
of the States are (1) a State highway conmiission, and (2) annual appro- 
priations from the State treasury to pay a fixed part of the expense 
for building good roads, the balance of the cost to be met by the coun- 
ties, the towns, and the owners of property lying along the improved 
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roads. In nearly a]l cases the initiative is with the local communities, 
and the work is done under local control, but according to plans 
and specifications which must be approved by the State highway 
commission. 

In New Jersey, the pioneer State in the adoption of this plan, the 
State pays one-third of the cost and the counties two-thirds, part of 
th^ county's share being assessed against the towns, the annual State 
appropriation being $260,000. In New York the State provides for 
one-half the expense, while the counties must pay 35 per cent and the 
towns 15 per cent. In 1903 the legislature appropriated $600,000 as 
State aid. No two States have adopted exactly the same provisions. 
Since 1890, eleven States in all have provided for a greater or less 
degree of State aid. They are the six New England States, New York, 
New Jersey, Pennsylvania, Delaware, and Maryland. In a number of 
other States the plan is receiving favorable consideration. 

OFFICE OF EXPEBIMSNT STATIONS* 
PBOORESS OF THE EXPERIMENT STATIONS. 

The agricultural experiment stations throughout the country are 
maintaining close relations with this Department and are seeking its 
cooperation in increasing measure. The Department is endeavoring 
to aid the stations so far as it can with a view to raising the general 
level of their work in the directions of scientific accuracy and practical 
usefulness and to bring the results of their experimental inquiries 
promptly and effectively to the attention of farmers throughout the 
United States. It is believed that the Federal funds given to the 
several States for the maintenance of agricultural experiment stations 
are now spent more fully for useful agricultural investigations than 
ever before and that the results obtained by the expenditure of these 
funds, combined with those contributed by a considerable number of 
the States, wiU compare very favorably in scientific thoroughness and 
practical effectiveness with the results obtained with equal expendi- 
tures of public funds for similar work elsewhere. 

Under the system of State control of the planning and execution of 
the experimental operations of the State stations and under the liberal 
terms of the Hatch Act, through which the States are granted Federal 
funds for the partial maintenance of their stations, there is necessarily 
considerable diversity of opinion as regards the proper and wise 
expenditure of these funds. This fact is often overlooked in criticisms 
of the work of our stations as related to their use of public funds. 
With the growth of intelligent public opinion in the several States 
regarding the most useful functions of the experiment stations, the 
grade of their work has been raised, and when once the local constitu- 
ency of a station has understood the real puri)ose and importance of 
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good agricaltural investigations, tiiere has been little difficulty in 
securing the adherence of the numagers of tlutt station to the spirit as 
well as the letter of the laws under which the station is conducted. 

ADVICE AND COOPKRATION FROM TH£ DEPARTMENT. 

It has been the effort of this Department to set before the stations 
a high standard of efficiency and to exert steady pressure fcH- the 
improvement of their work. The cases of clear departure from the 
law in the use of the public funds granted under the Hatch Act have 
been comparatively few, and in such cases tiiis Department has insisted 
on such an adjustment of expenditures as would protect the Federal 
funds. In mast instances of this kind the stations have had funds 
wholly subject to State authority which could be spent more freely 
than the Federal funds and so have easily adjusted their accounts to 
meet the requii*ements of the Hatch Act. In some cases this has not 
been practicable and loss of a portion of the Federal fund of the ensu- 
ing year has resulted. Not a year passes but that some stations are 
persuaded by this Department to forego expenditures of the Federal 
funds which under the terms of the Hatch Act they might technically 
insist they had a legal right to make but which after discussion they 
are convinced are not in the best interests of their work. Especially 
has there been effected a more liberal interpretation of the duties and 
responsibilities of the agricultural colleges toward the stations, which 
are organized as departments of research in these institutions. There 
are now only a few of these colleges where the narrow and short-sighted 
policy of dealing illiberally with the experiment stations is maintained, 
and this Department will not cease its efforts to bring about a change 
of view and action by such college authorities on this important matter. 

As the amount and variet}' of the cooperation between the bureaus 
of this Department and the State experiment stations increase there 
arise from time to time questions of policy regarding the relations of 
the Department and the stations in such enterprises. To provide a 
regular agency for the discussion and adjustment of such matters, I 
have created during the past year a standing committee on coopera- 
tion, consisting of the Director of the Office of Experiment Stations 
and the Chiefs of the Bureaus of Plant Industry and Soils. Several 
conferences have already taken place between this committee and the 
executive committee of the Association of American Agpi-icultural Col- 
leges and Experiment Stations. 

During the past year a movement looking to the increase of the 
funds granted by Congress for the use of the experiment stations has 
been inaugurated and legislation for this purpose is now pending. 
After a careful study of this matter in connection with the examina- 
tion of the work and expenditures of the stations during the past two 
years, I am convinced that the demands on the stations for the exten- 
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filoQ of their wiork which have been aroused by tlieir succefis in ^viog 
direct piaetieal benefits to agriculture in all ports of the couotry 'ean 
aot be met without ificreased fiiads and that they are in a |>ositi<Hi to 
iDake effeotive use^f larger means than they now have at their eon- 
maad. Now that this mfltter is besBg publicly discussed and the 
details ef legislation have not been decided, it seems proper to state 
iiiat in the view of this Departniie&t it is highly important tisat in any 
j&irther act which Ckmgreas may pass for the benefit of i;he a^icui- 
tural experiment stations the Federal funds shall be explicitly granted 
ior porposes of agriealtoTal research, and the powers and duties of 
^is Departraeat as related to the superrision of those funds eJmll be 
<dearly defiaed. 

«rUDlB8 IK CHaBSB IfAXIKG. 

As the work of the experiment stations advances f irom year to year 
experimental data accumulate in many Knes, and from time to time 
results of great general importance come out of this extensive work. 
A good example of this at the present time is found in the investiga- 
tions of the stations relating to cheese making. The importance of 
this in this oouatry is shown by the fact that cheese production now 
amounts to 300,000^000 pounds a year, valued at approximately 
$30,000,000. Though dbeese making is probably the oldest dairy 
iiKlustry, very little has been known r^arding the ininciples on which 
it is based. For centuries it has been carried ^n largely by rule-of- 
thumb naetheds, and the reasons for the various processes and the 
exact nature of the changes broi:^t about by them have been unknown 
to the cheese maker. He has keen guided mainly by the traditions of 
his art and has depended upon the skill and judgment acquired through 
long experience. 

Wkhifi the past ten y^trs several <if the experiment stations of this 
country have prosecuted systematic studies of cheese makiitg with a 
view of determining the principles upon which it rests Mid the means 
of ^oiplifyin^ and inq)roving its processes. Owipg to the large num- 
ber of factors involved tite w<n'k has been difficult, and for a consider- 
9kie time -the progress was slow. Now, however, the aocunaukted 
results are of great practical value, and it may be fairly claimed n<^ 
only that this :great industry has been put <mi a rational basis, but ^so 
that the art of cheese making has been simplified and its processes can 
now be more easily controlled, so that good cheese can be more uni- 
formly produced. 

GAIHB IS TTSB OF n^BDOfQ BTtTFFB. 

The Office of Ea5)eriment Stations has recently published a sum- 
BEiary of a large amount of work which the stations have done on ques- 
tions relating to feeding stuffs. Some of the practical results of this 
work have been very important. The saving and use of corn fodder 
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(stover), which was formerly so largely wasted over a large part of 
the country, is a striking illustration of this. Its value as a feeding 
stuflf has been demonstrated, and the best means of utilizing it have 
been shown by the stations' work, and their continual agitation has 
brought about very great improvement in farm practice in this respect. 
At the nominal value of $1 a ton the corn stover citop of the United 
States would be worth at least $100,000,000. While it is not all util- 
ized, much the larger share of it is, and the practice of doing this is 
steadily increasing. 

The inspection of conunercial and condimental feeding stuffs, brought 
about by the experiment stations, has already had the effect of largely 
holding in check the adulteration of these products and fraud in their 
sale. In a number of the States where the laws have been vigorously 
enforced by the stations inferior articles have been entirely driven 
out of the market, because farmers would not buy them unless they 
received the stations' stamp of approval. 

THE AGRICULTURAL COLLEGES. 

The activity of the colleges in providing special buildings and labora- 
tories for instruction in the different divisions of the science of agri- 
culture continues unabated. Among the buildings of this nature 
recently completed are the $50,000 agricultural building in South 
Carolina, the $150,000 agricultural building of the University of Wis- 
consin, and the agronomy and animal husbandry judging pavilion and 
the farm mechanics building of the Iowa State College of Agriculture 
and the Mechanic Arts. The University of Nebraska is erecting a 
$00,000 building for its school of agriculture. 

The appropriations of the year for new buildings at the colleges and 
for the maintenance of these institutions have also been very large. 
The State legislature of Virginia appropriated $165,000 for buildings, 
equipment, and improvements at the agricultui*al college. The Iowa col- 
lege has an addition of $50,000 to its maintenance fund, an appropria- 
tion of $95,000 to complete the central building, $45,000 for a dairy 
building, and $10,000 for equipping it, $22,000 for a new dairy farm, 
and $7,000 for equipment, and $54,500 to begin the construction of a 
heating plant, with several minor items, including $15,000 annually 
for the experiment station. The College of Agriculture of Cornell 
University is now definitely organized under State support, with an 
appropriation of $250,000 for buildings and equipment. The Illinois 
College of Agriculture has appropriations for a building for beef cat- 
tle, $25,000; another for horticulture, $12,200, and for a storage build- 
ing for agronomy, $12,500. Minnesota has appropriations aggregating 
$300,000 for building purposes, including, among other items, $218,000 
for a main agricultural building. 
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STUDY OP BURAL ENGINEBRINO AND FABH MACHINEBY. 

There is increasing interest in the formulation of courses in rural 
engineering and the provision of special facilities for instruction in 
this important subject. Special attention is being given to instructioa 
relating to the construction and use of farm machinery. The con- 
tinued scarcity of farm labor in almost all of the agricultural regions 
in this country makes necessary the employment of farm machinery 
on even a more extensive scale than has hitherto prevailed. The total 
value of implements and machinery on farms in this country, accord- 
ing to the last census, was $761,261,600, an average of $133 per farm 
and of 90 cents per acre of farm land. Much of this machinery is- 
elaborate and complicated in construction and requires mechanical 
skill and genius for its most efficient operation and care. In very 
many cases it is also essential that the farmer shall understand how to 
repair such machinery. It represents an important part of the farm- 
er's invested capital upon which he must earn or pay interest. That 
there is an enormous waste of money due to neglect and unskillful 
handling of this part of the farm equipment must be obvious to any 
one who has traveled through the regions where it is most used. The- 
colleges can therefore do a very important work jn training their stu- 
dents so that they will understand the construction, care, and most 
economical use of farm machinery. 

ATTKMDANCS, AND EXPOSITION EXHIBIT. 

The attendance at the land-grant colleges in 1903 aggregated 62,489^ 
students, of whom 3,146 were in four-year courses in agriculture, and 
7,550 in shorter courses in agriculture, dairying, horticulture, and 
veterinary science. The graduates of these institutions in 1903 were- 
4,524, and since their organization 53,252. The importance of the 
colleges of agriculture and mechanic arts as a part of the American 
system of higher education and research has been notably shown dur- 
ing the past year at the Louisiana Purchase Exposition, where an 
extensive exhibit of the work of these institutions was made in the 
Palace of Education. 

SECONDARY AND ELEMENTARY SCHOOLS. 

Progress has been made during the year along the lines of secondary 
instruction in agriculture not only in. the schools maintained in con- 
nection with the agricultural colleges, but also in separate secondary 
schools, the number of which is steadily increasing. Considerable 
attention is being given of late to the practical instruction of womea 
along agricultural and hoi*ticultural lines. 

The introduction of agricultural instruction into the primary schools 
2 A1904 7 
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is being more widely discussed than ever before at noeetings of teach- 
ers and fanners. The success of the nature study and school garden 
morement in a considerable number of city and country schools has 
led to a demand for the more formal teaching of elementary agricvd* 
ture in the higher grades of the rural schools. Hie National Educa- 
tional Association, State sux>erintendents of public instruction, officers 
of agricultural colleges, as well as a number of other organizations and 
numerous individuals in various official positions, have of late interested 
iiiemselves in the introduction of elementary agriculture and garden- 
ing in these schools. Hie National Educational Association now has 
a specid committee of educators of national repute considering this 
subject. 

METHODS Aim TSXT-BOOKS. 

At the recent convention of the Association of American Agricul- 
tural Colleges and Experiment Stations at Des Moines, Iowa, the 
standing committee on methods of teaching agriculture made a report 
in which it gave a brief history of the development of manual training 
and agricultural instruction in the common schools, and outlined a 
course of nature study and elementary agriculture for such schools. 
Outline courses in elementary agriculture have already been prepared 
by school officers in a number of States. These are supplemented by 
the formation of clubs of farmers' boys and girls, which are organized 
for the purpose of conducting simple experiments at their homes. 
Eight tliousand Illinois boys belonging to the^e clubs exhibited com 
of their own liaising at the Louisiana Purchase Exposition. In a 
number of States laws have been enacted requiring teachers to pass 
examinations in agriculture, and the training of teachers along agri- 
cultui-al lines is already receiving considerable attention at agricultural 
colleges and i^chools, and normal schools, especially at sesuons held 
during the summer. A considerable impetus to the movement for the 
introduction of agriculture in the public schools has been given by the 
recent improvement of text-books and works of reference. Within 
the last year or two a number of elementary text-books in agriculture 
have been published, and some of these seem well suited to use in tiie 
rural schools. In one way or another thousands of children in the 
common schools are already receiving some instruction relating to 
agriculture, and the movement in this direction is rapidly increasing. 

AID FROM TH£ DfiPABTMENT. 

This Department is aiding this movement so far as it can without 
having funds specifically for this purpose. It seems very desirable 
that the Department should be in a position to give more effective 
aid to the movement which contemplates the application of the results 
of practical and scientific investigations to our agriculture through 
instruction to multitudes of farmers' children in the public schools as 
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weU aft m the agricultural colleges. The vast majority of teacbei*s in 
rural schoob througboiit the country are unacquainted with the work 
aad publications of this Department and do not understand how these 
publicatioQS might be utilized for instruction in subjects related to 
agriculture. Very much needs to be done U> overcome the prejudice 
oi school officers and tectchers agasnst the introduction of agricultural 
subjects into the schools. It is becoming increasingly clear that the 
results of the work of this Department and the experiment stations 
can not be most eflfectively and widely utilized by our farmers unless 
in early life they are taught to think and act along the lines in which the 
Implication of scientific principles and discoveries is made to appear 
Uieoretically rational as well as practically useful. Therefore, to secure 
the greatest benefit to our agricultural people through the expenditure 
of public funds in the maintenance of this Department and the experi- 
ment stations, we should be able to bring the work of these institutions 
directly to the attention of our educators and school managers in every 
State and Territory. 

FARMERS^ INSmUTES. 

Work in the interests of the farmers' institutes throughout the 
country has been regularly organized in the Office of Experiment 
Stations. Special efforts are being made to aid the large force of 
lecturers who are in the employ of the State directors of institutes. 
The attention of these lecturers has been definitely called to the 
numerous publications which this Department and the experiment 
stations are issuing, which will be useful to them in their institute 
work, and they have been put in the way of receiving these publica- 
ticMis regularly. 

There is also a growing movement for the establishment of the 
institutes in the seveml States on a more permanent basis. The form 
of organization most approved is that of a strong local permanent 
organissation in each institute district, combined with a system of 
oversight and limited control by the central State authority, whose 
duties and powers are prescribed by law. 

ALASKA EXPERIMENT STATIONS. 

During the past year experiment stations were maintained at Sitka, 
Kenai, Rampart, and Copper Center, and cooperative experiments were 
conducted at Wood Island. Seeds of vegetables and flowers were dis- 
tributed through the cooperation of the Bureau of Plant Industry to 
about 1,500 addresses. Many of the recipients report success and fur- 
ther confirm the possibility of raising hardy vegetables and hardy 
annual flowers in nearly all parts of the Territory south of the Arctic 
Circle. An investigation of the grasses and forage plants of Alaska is 
being conducted in connection with the Bureau of Plant Industry. At 
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Sitka the headquarters building has been completed in accordance with 
the plans furnished by this Department, except for some minor altera- 
tions made in the interests of economy. More attention will hereafter 
be given at this station to horticulture and the propa^tion of trees and 
bushes for distribution to the other stations and over the Territory at 
large. Some nursery stock consisting of hardy and early maturing 
varieties of apples, plums, and cherries have been planted, and currants, 
gooseberries, and raspberries are also being propagated. 

SOME RESULTS OF THE WORK AT THE 8TATIOKB. 

At the Kenai station about 21 acres have been brought under culti- 
vation. Experience during the past two seasons at this point has 
shown that the maturing of grain is somewhat uncertain, though an 
abundance of forage can be grown every year. Cattle do well here, 
and the station is beginning in a small way to build up a herd. 

At the Copper River Valley station, opened two years ago, a num- 
ber of acres have been cleared and cultivated. During the season of 
1903 barley and oats matured, and produced plump and heavy grain. 
Cultivated grasses seeded in experimental plats did well, and a consid- 
erable variety of hardy vegetables were grown. In 1904 an elaborate 
system of plants has been laid out and extensive experiments are 
under way with cereals. During August a severe frost destroyed 
many varieties of the cereals, rendering them fit only for hay, but 
some barley was matured and the grain saved for seed, and about 90 
per cent of the Sixty Day and Finnish Black oats were matured, 
miaking about an average crop. This station has the first equipment 
of farm implements brought into the interior of Alaska. A number 
of small tracts have been cleared by settlers and are under cultivation 
at various points throughout the valley. 

At the Rampart station grain matured in 1902 and 1903, and for this 
reason more extensive experiments have been conducted during the 
past year, and barley, oats, and rye have been successfully grown. 

In general the experimental work in Alaska has shown that live 
stock may be successfully maintained at many points in the Terri- 
tory. The special agent in charge of the Alaska stations urges the 
desirability of securing breeds of sheep and cattle better adapted 
to the climate of Alaska than those which have hitherto been main- 
tained there. It is, however, impracticable to carry on experiments 
with animals in any large way with the funds now at the disposal 
of the stations. 

GRASS LANDS AND LIVE STOCK. 

There are on the southern coast of Alaska, from Cook Inlet to 
Unalaska, about 10,000 square miles of grass lands, over one-half of 
which are capable of utilization. On much of this land there is a lux- 
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nriant growth of grasses often 6 feet high; on the remainder, lying at 
higher elevations and in more exposed situations, the grasses are too 
short for hay cutting, but furnish splendid pasturage. That these 
grasses are nutritious the fat and sleek condition of the cattle furnishes 
ocular demonstration. 

At the present time this great resource is practically untouched, 
though there are small herds of milch cows at most of the towns and 
villages. Recently a live-stock company has begun operations with 
cattle and sheep on Kadiak Island and another company is making 
actual preparations to utiKze Akutan Island. 

It is possible for both sheep and cattle to live throughout the winter 
without care, as has often been demonstrated. Indeed, where cows 
belong to the natives they are forced to live through the winter with 
little or no care, eking out an existence by feeding on browse and 
8^1 weeds. Milch cows kept by whites are as a rule fed from five to 
six months, and this may fairly be considered the length of time when 
animals require feed and shelter. 

Sheep raising has thus far not proved successful. The principal 
trouble seems to have been that the animals were of breeds not adapted 
to the conditions that prevail on the Alaska coast. In both cases 
where trials have been made grade animals were imported from the 
semiarid regions of California and Oregon, where the climate is well- 
nigh the antithesis of that in Alaska. With other breeds success is 
not at all unlikely to follow. 

For three reasons I am impelled to believe that the Alaska grass 
lands as a whole can be most profitably utilized at present through 
dairying. First, because the small population of the Alaska coast 
limits the market for beef to a small fraction of the possible yield. 
Second, because of the necessarily long feeding period, five or six 
months, during which only dairy cattle will yield compensating returns. 
Third, because the freight to distant markets on concentrated products 
like butter and cheese is not a serious factor. 

The Alaska coast furnishes many admirable sites for dairy colonies 
or settlements, both on the islands and on the mainland. With such 
a great wealth of grass as southwestern Alaska possesses it is difficult 
to believe that it will not become a great dairy country. It is doubt- 
ful if equally good opportunities for colonies of dairymen can be 
found in the United States to-day. Certainly there is no other place 
left where 320-acreh6mesteadsof magnificent grass lands can be had for 
the taking. In view of the enormous area of these lands, it seems most 
advisable that this undeveloped resource be converted into wealth. 
Perhaps nothing will stimulate this as much as practical experiments 
and demonstrations by the Department of Agriculture. 
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HAW An EXPERIMENT STATION. 

A chemist and horticultarist h&ye been added to the staff of the 
Hawaii station, and in this way the field of operations has been consider- 
ably widened. Soil investigations have been undertaken by the chem- 
ist, which are of general importance to the agriculture of the islands. 
The horticulturist has prepared a bulletin on bananas, which not only 
treats of the cultivation and marketing of this fruit, but also brings 
together descriptions of a large number of Ha¥raiian varieties, making 
possible a systematic study of this important food plant. Experi- 
ments are being continued on the cultivation and fertilization of 
bananas, and a large collection of varieties is being brought together 
on the station grounds. Experiments in the propagation of mangoes 
and alligator pears have been begun. 

The entomologist has prepared a bulletin on the leaf hopper of sugar 
cane, which was investigated at the solicitation of many of the planters 
of the islands. This insect made its appearance quite recently and has 
proved in certain districts to be a very serious enemy to cane cultiva- 
tion. The bulletin treats of the life history of the pest, describes the 
injury produced, and offers suggestions for its control. 

Under the immediate direction of the special agent in charge, investiga- 
tions have been made of some of the fungous diseases of coffee, sugar 
cane, and other economic plants, and a comparative test of grasses and 
forage plants has been begun in connection with the Hawaii Live Stock 
Breeders' Association. Cooperative experiments with tobacco have 
been conducted on the island of Hawaii with the object of producing 
a type of tobacco that is especially adapted to Hawaiian conditions. 
Cooperative experiments on cacao and banana cultivation are also being 
carried on in connection with the insular board of agriculture and the 
Hilo boarding school. 

PORTO RICO EXPERIMENT STATION. 

The work of the Porto Rico experiment station has been consider- 
ably enlarged during the past year, partly with the aid of an appro- 
priation of $2,700 made by the insular legislature and nearly $1,200 
received from the sale of farm products. 

Many permanent improvements have been made on the station 
farm. A small tile machine was purchased and drain pipes were 
manufactui'ed on the farm. Practically all the river bottom or alluvial 
land on the station farm has been drained. This is the first under- 
drainage ever undertaken in Porto Rico, and it is believed that it will 
not only greatly enhance the producing power of the station proj)erty, 
but will also serve as a valuable object lesson io the planters of the 
island. An experimental irrigation system has also been installed on 
this farm. 
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A preliminary survey of ihe principal tobaooo districts of the island 
has been made by a tobacco specialist in the employ of the station, 
and a report on these investigatioDS is being prepared. 

The investigations on different methods of pruning, shading, and 
fertilizing coffee plants have been continued. An attempt to extermi- 
nate the coffee-leaf miner by hand picking the leaves proved the 
impracticalHlity of this method of repressing this pest Hie entomolo- 
gist of the station has also been investigating the possibihty of com- 
bating tills insect by means of parasites, and reports the discovery of 
an effective parasite which, it is believed, by careful propagation and 
distribution, will aid very materially in keeping in check this insect, 
which is by far the most serious enemy to coffee ctdtivation now upon* 
the island. 

A special study of the diseases of coffee and other plants was made 
by the botanist of the Connecticut State experiment station, who was 
temporarily in the employ of the Porto Rico station. 

Much attention is being given to the propagation of citrous fruits, 
especially with a view of obtaining better stock for growing in the 
orchards of Porto Rico. A bulletin on the methods of production and 
marketing of oranges, with special reference to Porto Rico conditions, 
has recently been issued. A large number of tropical fruits, including 
mango, alligator pear, soursop, nispero, guava, and many others, liave 
been brought together in a tropical fruit orchard. 

The tea, rubber, and cacao plantations mentioned in my last report 
are flourishing and are being extended. Among the tropical vegeta- 
bles which enter into the variety tests are the yautia, tare, edible 
canna, arrowroot, cassava, yams, and sweet potatoes, all of which have 
thus far done well. 

Experiments are being carried on with a number of fiber plants. 
Among these, maguey and sisal have thus far given very promising 
results. The station has thus far conducted no careful experiments 
with cotton, but the industry has been extended throughout the island 
to a considerable extent during the past year, and the station oflScers 
report that the results seem to indicate that it is possible to profitably 
produce a medium grade of Sea Island cotton in Porto Rico. 

The report of the Bureau of Soils on the soil survey from Arecibo 
to Ponce, made by that Bureau in cooperation with the Porto Rico 
station, has been reprinted in both English and Spanish for distribu- 
tion on the island. Several other bulletins and circulars in both 
languages have been issued during the year. 

PBOPOSED BXPERIBIENT STATION AT GUAM. 

This Department has recently received a request from the governor 
of Guam for the establishment of an agricultural experiment station 
on that island. In making this request the governor states that the 
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population of the island, consisting of about 11,000 people, and 
increasing at the rate of about 3 per cent a year since the American 
occupation, is devoted entirely to agriculture. The farms, which are 
small, are located in the hills back of the surrounding towns, and the 
people usually go to them in the early morning, returning to their 
domiciles at night. As they are devoted to tilling the ground and the 
raising of fruits, and to nothing else, this is an especially good field 
for the introduction of such additional fruits and vegetables as only 
the resources of the Government can conmiand. The revenues of the 
island are insignificant, so that the people can not afford to pay any- 
thing toward an experiment station, although its influence will be 
*very beneficial. There is a considerable tract in the public lands of 
the island which could be set aside for an experimental farm. 

Since it seems quite important that the people of Guam should 
receive such aid in developing their agriculture as is now given by 
the Government to our other island possessions, I have recommended 
an appropriation of $5,000 for the maintenance of a station on this 
island in cooperation with the Navy Department. 

NUTRITION INTESTIGATIONS. 

In the nutrition investigations steady progress has been made in the 
elaborate and fundamental inquiries regarding the laws of human 
nutrition with the respiration calorimeter, and in the more directly 
practical studies of the nutritive value of cereals, fruits, and meat. 
The great importance of these investigations is being recognized, not 
only by scientific and educational institutions throughout this country, 
but also in many foreign countries. The constantly increasing num- 
ber of requests for nutrition publications and for information from 
individuals, institutions, public schools, medical schools, and similar 
sources, is a proof that the results of the nutrition investigations excite 
wide interest and are appreciated. 

The cooperative method by which the work of investigation has been 
distributed among various educational, scientific, and similar institu- 
tions in the United States has been productive of as excellent results 
the past year as hitherto, and a satisfactory amount of investigation 
has been conducted. This has been made possible in part by the gen- 
erous support accorded by the cooperating institutions, which have 
contributed in some cases money, and in practically all cases the use of 
laboratories, apparatus, libraries, the advice and counsel of skilled 
experts, and similar assistance. Other institutions have expressed a 
readiness to join in such researches, provided a comparatively small 
amount can be allotted them, but with the funds at our command it has 
not been found possible to extend the inquiry beyond the present 
limits. 
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CALORIMETER EXPERIMENTS. 

The experiments with the respiration calorimeter during the past 
year have had to do principally with the comparative values of fat and 
carbohydrates as sources of energy. The apparatus has been so modi- 
fied that a given quantity of air is circulated through the respiration 
chamber, the oxygen withdrawn by the subject being made good by 
the addition of a fresh supply, while the products of respii-ation are 
removed for measurement and analysis. This method of experiment- 
ing permits of direct measurements of the oxygen consumption in 
addition to other factors concerned with the metabolism of matter and 
energy, and represents a decided advance. In its present form the 
apparatus is fully as accurate as the form previously described and 
gives very satisfactory results. The form of apparatus which may be 
most advantageously used depends upon the character of the problem 
which is to be studied, since both the earlier type, in which a contin- 
uous quantity of air was pumped through the apparatus, and the 
present type, with the closed air circuit, furnish very accurate means 
of studying a large variety of problems which have to do with the 
fuadamental laws of nutrition and practical questions connected with 
the satisfactory feeding of man and domestic animals. . 

SPECIAL STUDIES OP THE YEAR. 

During the year the experimental and editorial work connected with 
the dietary studies at the Government Hospital for the Insane has 
been completed and a bulletin describing the results in detail has just 
been published. The data secured are of great interest in themselves 
and will prove of material assistance in formulating dietary standards 
and in other ways, while the experience gained in conducting investi- 
gations will prove of great value in future work of a similar char- 
acter. The studies showed that the diet at the Government hospital 
was well managed and that the food was abundant, of good quality, 
and well prepared.. As the study progressed it became evident that 
in many ways economy in the preparation, handling, and storing of 
food might be introduced which would prevent waste and effect a con- 
siderable saving without making any mdical change in the character 
of the menu. In other words, it was evident that, as in all business 
enterprises, more careful and expert management would prove 
valuable. 

The studies concerned with the nutritive value and digestibility of 
floui-s of different grades have furnished very interesting data and the 
material now accumulated seems sufficient for answering the much- 
discussed question as to the comparative value of different sorts of 
flour ground from a given lot of wheat. It seems fair to say that the 
grades of flour known as whole wheat and graham contain a somewhat 
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larger proportion of protein and ash than the patent grades, but arc 
inferior as regards the thoroughness with which they are digested. 
Judging, therefore, by the total material which the body receives, the 
various sorts of flour are practically equal in value. The mechanical 
eflfect which the coarser flours exercise on the digestive tract should 
not be overlooked. 

The dietary studies and digestion experiments with Maine lumber- 
men have given some interesting and valuable results. In fixing upon 
dietary standards it was desirable to have data regarding the kinds and 
amounts of food consumed by persons performing severe work and 
leading a very active outdoor life. Such conditions were met in the 
Maine woods. The diet with which the lumbermen were provided 
was comparatively simple in character though generous in amount. 
Generally speaking, the quantities eaten were fairly large, furnishing* 
an abundance of both protein and energy. The food was quite thor- 
oughly digested, no difference being observed between these men and 
those living and working under more usual conditions. 

At the University of California, the investigations concerning the 
nutritive value, digestibility, and place in the diet of fruits and nute 
have been continued and important data are being accumulated. The 
bulletins already published, which report the results of these investi- 
gations, liave been widely circulated, showing that there is a popular 
demand for information along these lines. A popular bulletin has been 
published showing how a surplus fruit supply may be used in the 
household for the preparation of jams, jellies, and similar products, a 
class of foods which may be made to supply carbohydrate material in 
a palatable and attractive foim, while at the same time the acids and 
other bodies which the fruits contain are believed te exercise a bene- 
ficial effect on the system. 

IRRIGATION AND DRAINAGE INVESTIGATIONS. 
MSTHODS AMD PBOBLEAIS. 

During the past year the office of Irrigation and Drainage Investi- 
gations made a comprehensive study of the methods and cost of pre- 
paring land for irrigation. The results show the need of a better 
understanding of this subject by farmei^s. Much has been done by 
the Government and the States to aid engineers in the right planning 
of dams and canals, but farmers have not been aided in like measure 
in understanding how to get the best results out of the water when 
furnished. A bulletin published by the Department gives descriptions 
and illustrations of the tools used in grading land and building laterals 
and of the leading systems in use in distributing water in fields, 
orchards, and gardens. These studies show that the cost of preparing 
land for irrigation is far greater than has been realized, varying under 
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flooding from $3 to $5 an acre and under the check system from $8 to 
$25 an acre. Here is a large opportunity for saving money to 
farmers by aiding tbem in choosing the method best suited to tlieir 
conditions. 

Last year a working agreement was entered into with the Western 
experiment stations for the systematic collection of inforMiation on 
important features of irrigation practice, which will enable this Depart- 
ment promptly and at small cost to collect apd disseminate information 
of great practical value. This year the subjects studied were the 
methods of measuring water, the rate of rise of soil water during the 
irrigation period, and the use of cement and concrete instead of wood 
in irrigation structures. 

DUTY OP WATER AND APPLICATION TO SOIL. 

The increasing value of water has given added importance to the 
studies of its duty, which have been a leading feature of this investiga- 
tion from the outset. Rights which originally were purchased for $5 
an acre now sell for $35 an acre. Annual water rentals have risen in 
certain districts from $1 to $7 an acre. Every extravagant appropria- 
tion of water is a direct incentive to waste, and excess contracts and 
decrees will continue to be made so long as the quantity actually used 
has not been determined by accurate impartial measurements. This 
fact is giving the work of the Department increasing importance. Its 
reports are being used in fixing water-right decrees, and measurements 
of the duty of water on streams^ where adjudications are proposed are 
urgently requested. 

Scarcity of water in the arid West makes it desirable that it shall be 
used by irrigators in the most economical and skillful way. To aid in 
making this possible the Department is carrying on a series of scien- 
ti6c studies to determine the quantity of water which will give the 
best results and the best method of applying it to crops. In one 
important irrigated district these measurements show that the quan- 
tity needed to irrigate 60 acres of land under the method in com- 
mon use will irrigate 100 acres when applied by another equally 
feasible method. They also show that the time of irrigation and the 
quantity of water used have an important influence on the quality as 
well as on the 3'ield of crops. 

PUMPING WATER FOR CROPS. 

During the past season records of the performance of over 2,000 
irrigating pumping plants, scattered from Texas to Washington, have 
been obtained. These included many types of pumps operated by 
gasoline, crude oil, distillate, by steam generated by means of oil, 
coal, and wood, by electric motors, windmills, and water power. The 
rapid extension of pumping as a means of extending irrigation gives 
great practical importance to these studies. 
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Wiad is one of the neglected but promising sources of power for 
providing water for irrigation and for doing other farm work. An 
arrangement has been made with the department of farm mechanics 
in the Iowa State College to supplement the field studies made during 
the year by more careful tests of the efficiency of diflferent makes of 
windmilb. The makers of these machines have manifested much 
interest in these investigations and have not only oflfered to supply 
the mills needed for testing free of cost but to manufacture others 
according to any special design suggested by this Department. 

Last season's pumping studies lead to the conclusion that there is a 
broad field for irrigation by pumping; that where the lift of water is 
less than 50 feet the number of failures are comparatively few. The 
failures noted have been due to two principal causes: Lack of mechan- 
ical knowledge or skill on the paii; of farmers needed to keep 
machinery in proper condition; and the selection of pumps of too 
great or too small capacity for the work to be done. 

IRRIGATION IN THE HUMID SECTIONS OF THE UNITED STATES. 

The studies of irrigation in Italy show that irrigation is highly 
profitable in a region having a larger rainfall than the Mississippi 
Valley, and there seems no doubt that in a similar way it is to have a 
large field of usefulness in the eastern and southern portions of the 
United States. One of the special crops which require irrigation is 
cranberries, and a cooperative arrangement has been made with the 
experiment station of Wisconsin and the Wisconsin Cranberry Growers' 
Association, under which the Department is attempting to formulate 
the principles which should govern the irrigation and drainage of 
cranberry beds. The studies made in Wisconsin are being supple- 
mented by similar studies in New Jersey. 

In the rice districts of Louisiana and Texas practically all the water 
used in irrigation has to be pumped. The quantity used and the per- 
formance of different types of pumps in providing it are controlling 
factors in the success of this industry. Both these have been studied 
during the past year. 

There is a large territory in central Arkansas which is believed to 
be well suited to rice growing. The Department is cooperating with 
the State experiment station to ascertain whether it will pay in this 
section to pump water to irrigate rice. The results this year, while 
encouraging, show that it will require considerable experimental work 
to place the industry on an assured basb. 

DRAINAGE INVESTIGATIONS. 

Crop production is being extended in this country in three ways — 
(1) by reclaiming, through irrigation and drainage, lands hitherto 
worthless or yielding only a nominal return; (2) by improving soil 
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conditions in lands already under cultivation; (3) by scientific rotation 
and intensive cultivation of crops. 

Since soil drainage is an important factor in all of these, the promo- 
tion of practical and efficient methods may do much for the general 
improvement of agriculture. Original investigation, combined with 
careful scrutiny of current practice in this and other countries, will 
enable this Department to place before State and district authorities, 
cultivators, and landowners the methods and practices suited to their 
conditions. 

The following work was carried on during the year: 

(1) An examination of some of the irrigated lands of Utah for which 
drainage is urgently needed, the giving of advice concerning plans, 
and the beginning of some experiments in tile drainage to determine 
the operation of underdrains in certain soils. 

(2) The examination of several large drainage projects in the Middle 
West, in company with engineers, county boards, and interested land- 
owners, followed by reports and recommendations of plans. About 
400,000 acres of land are aflfected by these projects, with an estimated 
outlay for drainage of $1,000,000. 

(3) Collecting and classifying field data upon the construction of 
levees for protection of river bottom lands; their ditching and drain- 
age by pumps; construction, duty, and operation of land dredges; the 
construction and behavior of drainage ditches of various sizes. 

(4) Collection of data- regarding the operation of the older systems 
of tile drainage in the Middle West, with respect to determining how 
far conditions may be improved by reconstruction. 

A preliminary examination of a portion of the Everglades in Dade 
County, Fla., was made in conjunction with the Bureau of Plant Indus- 
try, and it is thought that the Everglade soil can be made profitable for 
growing subtropical fruits if it can be sufficiently drained. In view 
of the interest taken in growing fruit and vegetables in southern Flor- 
ida for the Northern winter markets, the reclamation of the Everglades 
merits further attention. 

The lines of work carried on during the present year indicate the 
widening importance of this branch of agricultural improvement. 
The condition of much of the farming land in the older irrigated dis- 
tricts, and especially in Utah, demands prompt and active relief 
through drainage, or the loss already suffered by bogging of the land 
will be rapidly augmented. The Department can render great assist- 
ance to th^ people of these sections by enabling experts to direct and 
assist in starting practical drainage operations in localities where 
farmers are ready to begin. 

An entirely different class of problems has been encountered in con; 
nection with the drainage of the peat swamp lands of central Wiscon- 
sin. Here the assistance of the experts of the Department has been 
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requested in order to determine tibe muiiier iji wtdeh draiiuige dioidd 
be accomplished and regulated during the subsequent treatment of 
tbese marshes. 

The redamation of tidal marshes is a subject upon whieh numerpus 
inquiries have been received aad which may be profitably studied. 

The further development of the pnirie lands of Arkansas and the 
heavy cotton lands of Mississippi will depend upon the introduction 
of more thorough methods of drainage. There is no public informa- 
tion available bearing directly on the treatment of the drainage prob- 
lems there encountered, although it is a fundamental matter in the 
development of certain lands in these States. 

The drainage experts of the Department have given considerable 
time and thought in advising with and aiding agricultural colleges 
and stations about courses of instruction in drainage engineering and 
the carrying out of experiments in drainage. The establishment of 
these oourses of study and the special training of men to carry out 
this branch of farm improvement promise much for the betterment of 
soil conditions Jind soil production in future years. The success of 
these classes is shown by the fact that Illinois has 42 and Iowa 65 
students at present enrolled in drainage engineering. 

AGRICULTURAL ENGINEERING. 

The valuable results which have come from including irrigation and 
drainage in the work of the Department leads me to believe that this 
investigation should include two other branches of aigricultural engi- 
neering with which they have a close relation. These are farm build- 
ings and farm machinery. 

That this Department should give some attention to the convenience 
and healthf ulness of farmhouses and farm buildings would not seem to 
require any argument. These have such vital relation to the attract- 
iveness and profits of farming and to the improvement of the social 
and industrial conditions of farm life that they ought not to be ignored 
by this Department. 

There is urgent need of study of the important question of ventila- 
tion and lighting in farm barns. A recent investigation carried on by 
the Agricultural College of Wisconsin has shown that scores of costly 
barns, intended to house valuable blooded live stock, and on which 
thousands of dollars have been expended to secure perfect sanitary con- 
ditions, are a complete failure so far as ventilation is concerned; and 
that this lack of proper ventilation is causing serious increase in the 
spread of tuberculosis and seriously impairs the profits of feeding. 
Hundreds of farmers are delaying the building of hams because, while 
they realize the nature of the difficulty and the necessity for its reoiody, 
they do not know how to accomplish it. It is a striking but admitted 
fact that we are so ignorant of the proper principles of bam ventila- 
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tioii that many of the costliest stmetures built in recent years have 
been the moet defective in this regard. 

There is another reason for this Department giving some attention 
to the subfeet of farm buildings. We are entering a transition period 
in which tJbe cheap wood construction of former years is giving way 
to permanent structures of tftone, concrete, and iron. Farm houses, 
through better water auppliee, plumbing, and f>anitation, are being 
made as convenient as those of the city. The working out of these 
changes involves so many new problems that the Department is being 
called upon by experiment stations, improvement associations, and 
coDununitiee for advice and infonitation which if furnished could not 
bat result in a marked improveflnent in the condittons of fum life. 

MACHIKBBY AKD MOTIYB POWBR. 

dosely related to the healthfulness, convenience, and cheapness of 
farm buildings is the right selection, care, and use of farm machinery. 
The studies of pumping machinery have shown that the most impor> 
tant factor in its successful use is the mechanical skill of the farmer, 
and we are beginning to understand that the increased complexity and 
cost of farm machinery make the education of the American farmer 
along these tines more and more desirable. 

No more significant change is taking place in An^rican agriculture 
than the extent to which diflFerent kinds of motive power are taking 
the place of men and animals. The use of the tra<^on engine and 
automobile in the place of the horse on the country roads, the employ- 
ment of gasoline, steam, wind, and electric power to operate mowers, 
threshers, plows, feed cutters, com buskers, and dairy machinery are 
illustrations of epoch-making changes that are now going on on every 
modern American farm. On one ranch in California there is $60,000 
worth of farm machinery opoitUed by some other power than animals 
or man.. For want of proper information these changes are involving 
farmers in serious mistakes and large losses. They buy motors not 
suited to their requirements Or which they do not know how to oper- 
ate. They buy machinery n<^ adapted to their condition and cause 
its rapid destruction by not knowing how to care for it. 

There is made and sold each yeai* in this country about $100,000,000 
worth of farm machinery. Fully one-half of this goes into the hands 
of men who do not know how to select it wisely or to keep it in proper 
eonditio&. The waste whi^ results runs into millions of dollars 
annually. In addition, implement manufacturers lose large sums in 
making and attempting to introduce machinery unsuited to the work 
it is intended to perform, with a resultant loss to both farmers and 
manufacturers. 

Reidizing the need of improvement in these matters, and partly to 
meet the requests of implement manufacturers for young men having 
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agricultural and mechanical training which will enable them to design 
and construct implements suited to the conditions of the American farm, 
a number of agricultural colleges and experiment statiohs have inaugu- 
rated courses of instruction and begun systematic experimentation for 
the purpose of bringing about a general diffusion of intelligence about 
this feature of farm work. They have tippealed to this Department 
for aid in this work similar to that already given them in other lines 
of agricultural investigation. 

TESTS OF CORN PLANTERS AND WINDMILU. 

As illustrating the important results which are destined to come 
from the inauguration of this work, one of the results of an investi- 
gation carried out by the Iowa State College, a pioneer in this line of 
education and experimentation, will be given. It began its study of 
farm machinery with the operation of corn planters, because no single 
factor contributes more to the yield than securing a uniform stand, 
and this is impossible if the seed is not planted evenly. The machines 
for planting corn in hills are intended to drop from three to four 
grains, yet farmers have been buying, and implement makers manufac- 
turing and selling, planters without any definite knowledge as to how 
they behave in this respect. In making this test all of the leading 
machines were included. It brought out the following significant 
facts: 

(1) That no planter now made will drop evenly unless the grains 
have been graded. The introduction of seed-grain graders followed, 
and was an immediate, important, practical gain to agriculture and 
to manufacturers of this kind of machinery. 

(2) That with graded grain certain types of machines do accurate 
work. 

(3) That other types will not drop evenly under any conditions. 
The important and encouraging feature of this investigation has been 

the interest shown by manufacturers who have accepted the results as 
impartial and conclusive. Makers of machines found defective were 
as ready to accept the results as the makers of those which operated 
properl3% the defects being at once corrected. 

The test of windmills by the Iowa State College to determine the 
designs and sizes best suited to lifting water for irrigation promises to 
lead to important results in extending the use of this motive power in 
grinding grain, handling and storing produce, and doing some other 
kinds of farm work practically without expense, which formerly 
required a considerable expenditure for man or animal power. 

NEED OP AN EXPERT IN FARM BUILDINGS AND MACHINERY. 

The requests of the colleges and stations for aid in carrying out 
these investigations and in planning courses of insti*uction have been 
supplemented by numerous similar requests from farmers for advice 
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and assistance about the selection and operation of different kinds of 
farm motors and other farm machinery. In the absence of any special 
arrangement for dealing with these problems, they have been referred. 
to the Office of Experiment Stations and dealt with by the Irrigations 
and Drainage division of that Office; but there are at present no fund* 
which can be utilized for systematic work along these lines. 1 am of 
the opinion that results of great value, alike to the farmers and the 
manufacturers of agricultural machinery, will come from the extensiom 
of the Department's work in agricultural engineering to include 
studies of this character, in cooperation with the agricultural colleges^ 
and experiment stations. I have, therefore, asked Congress for an. 
appropriation which will enable us to employ an expert in farm build- 
ings and farm machinery, in connection with the irrigation and drain- 
age investigations. 

DIVISION OF PXJBLICATIOKS. 

The publication work of the Department is a faithful reflex of iti$ 
activity and growth. The diffusion of the valuable informatiom 
acquired by the Department is effected almost entirely through thi* 
medium. The time was, indeed, when in spite of the comparativel^r 
few publications issued, the cost of printing them amounted to far 
more than half the entire expenses of the Department. At present 
the entire cost of this work is not even one-sixth of the total expendi- 
tures of the Department, and yet the number of publications issued". 
during the past fiscal year aggregated 972. Of these, 379 were new^ 
comprising about 23,000 pages of matter. The number of copies of 
all publications issued during the year aggregated 12,421,386. The 
000 reprints attest forcibly the extent of the demand for the Depart-^ 
ment publications. 

Of the whole number printed 415 were Farmers' Bulletins, of whicfc 
25 were new and 390 reprints. The total number of copies of these* 
issued during the year was about 6i million, very nearly 5 milliom 
being distributed upon the orders of Senators, Representatives, and 
Delegates in Congress. 

A very gratifying feature reported by the Department Editor is the? 
constantly increasing demand for the Department publications by^ 
educational institutions, mainly for class work. This has added, how- 
ever, very much to the demands made upon us, and, unfortunately^ 
has greatly increased the instances where it has been found impossible? 
to comply with applicants' requests owing to the exhaustion of the: 
supply. 

This suggests the possibility, with the cooperation of Congress, of 
utilizing, after sufficient time has elapsed, a portion of the unused. 
Congressional quotas of many of our documents. If some plan coulA 
2 A1904 8 
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be devised, with the approval of Congress, whereby snch unoaed quotas 
could be made available to the Department, a great deal of valuable 
matter would go into circulation which at present is not used in any 
way. 

REPBINTIKO AKD SALE OF I>BPABTMEKT BOOKS. 

It is gratifying to be able to report that Congress at its hist session 
adopted a resolution authorizing the Superintendent of Documents to 
utilize the funds received by liim from the sale of public documents to 
reprint such as are in continuous demand, subject to the approval of 
the head of the Department from which the document to be reprinted 
had emanated. This oflScial courteously supplies the information that 
out of a total of 47,800 Government documents disposed of by him 
during the fiscal year, for which he received the sum of $12,606.17, 
31,860 were publications of this Department, and the amount received 
therefor was $4,309.60. This again testifies in a marked manner to 
the increasing appreciation of the work of the Department, especially 
in view of the very large gratuitous distribution, not only directly 
through the Department, but also through members of Congress. 

REDUCTION OP COOT OF PBINTING. 

Every effort has been made to reduce the cost of printing. The 
editions have been restricted to actual and urgent requirements, and 
every means to reduce expenses, short of interfering with efficient 
service, has been resorted to. In the matter of illustrations especially, 
originally a very natural source of extravagance, rigid restrictions 
have been imposed. As a result, notwithstanding the considerable 
increase in the number of publications and in the total number of 
pages of new matter, the number of illustrations in the new publica- 
tions issued during the year has been reduced by over 600, or more 
than 20 per cent of the previous year. 

THE lilBRAHT. 

The Department's collection of agricultural and technical scientific 
litei'ature has been enriched the past year by the addition, by purchase 
and gifts, of more than 4,000 volumes. As a working library for the 
practical agriculturist and scientific investigator this collection of 
books now stands unsurpassed by any single collection. Some of the 
special collections of technical scientific works i^nk anK>ng the first 
in the country. More than ever before have the I'esoui-ces of the 
library been made available to scientists in various parts of the coun- 
try. Loans of this nature, which do not interfere with the progress 
of work in the Depaitment, are greatly appreciated by experiment 
station workers in particular. Among the many valuable additions 
to the Library the past year have been a number of rare entomological 
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works., which have long been needed to make the collection of books 
on this special subject more nearly complete. A printed catalogue of 
the books on ent(HDok>gy in the Library will be issued in a few months, 
thus adding another contribution to the printed subject-catalogue of 
the Library. 

In return for the large number of Department publications trans- 
mitted to foreign countries through the Library, the number of 
exchaagea from governments, institutions, and societies has greatly 
increaised. These publications cover largely the results of current 
scientific work abroad and are of signal importance in the work of the 
Department. 

The cataloguing of current accessions has practically been kept up 
to date. Printed index cards for the Department publications have 
been issued in larger numbers than before to meet the increasing 
demand from libraries in all parts of the country which receive the 
publications indexed. In addition to these cards similar cards have 
been prepared for three important f^ricultural periodicals, the print- 
ing, distribution, and sale of the latter cards having been carried on 
in cooperation with the Library of Congress. The quarterly Library 
bulletin of accessions has been regularly issued. 

TTie number of volumes bound the past year has exceeded that of 
any previous year, yet the desired number of 3,000 volumes a year, 
until there are no unbound volumes on the shelves, has not been 
reached from lack of sufficient funds to provide for this work. 

With the growth of the Department the work of the Librar}^ has 
increased propoitionately, both in the direction of the purchase of 
books and periodicals and in respect to reference work in connection 
with current investigations. Each year its steadily increasing 
resources make the Library a working collection more and more 
depended upon for necessary data in the furtherance of Department 
work in its numerous branches. 

ACCOTTOTS AND DISBTTBSElfENTS. 

The total amount appropriated by Congress for the expenses of the 
Department for the fiscal year ended June 30, 1904, was $5,258,160, an 
increase of $244,200 over the appropriations for the preceding year. 
Of this amouift about four and one-half millions had been expended 
at the close of the year, and the unsettled accounts were nearly suffi- 
cient to consume the unexpended balance of $768,839.43. The appro- 
priations for the current year aggregate $5,942,040, an increase of 
$683,880 over those for the year ended June 30, 1904. 

There was received from various sources and deposited in the Treas- 
ury the sum of $11,322.58. Among the larger items of these receipts 
were $4,392.46, resulting from sales of condemned property, $2,960.69 
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from sales of American products in Europe, and $2,337.33 for tele- 
graph service by the Weather Bureau. 

The amount appropriated for rental of buildings for the use of the 
Department in the District of Columbia for the current fiscal year is 
$39,820, an increase of $11,920 over the appropriation for the past year. 

During the year buildings for the Weather Bureau have been com- 
pleted at seven different points at a total cost for sites and construc- 
tion of $70,900. Buildings are in course of construction at four points, 
the total cost of which will approximate $43,64:2. The total value of 
buildings and sites now owned by the Weather Bureau in the District 
of Columbia and at other points is $382,662.67. The erection of build- 
ings for the use of the Weather Bureau saves a large annual expense 
for rentals. 

PEBBONNEIi OF THE DEPABTICENT FOBCE. 

The annual report of the Appointment Clerk shows that the total 
number of persons constituting the body of the Department of Agri- 
culture on July 1, 1904, was 4,504, an increase of 2,160 since July 1, 
1897. In addition, there are nearly a quarter of a million special 
correspondents and reporters who, although receiving no financial 
remuneration from the Department, cooperate with it and render it 
much valuable service. These deserve the utmost credit for the public 
spirit which animates them. 

PBOGBESS ON NEW DEPABTMENT BUHiDINGS. 

The work connected with the new buildings for the Department of 
Agriculture, authority for which was announced in my last report, 
has progressed satisfactorily during the year. As already announced, 
Congress has authorized an expenditure of $1,500,000 for these build- 
ings. For the greater part of the past year the architects have been 
engaged, under the direction of a committee consisting of three bureau 
chiefs in the Department; in preparing the detailed plans and specifica- 
tions for the buildings. The plans were completed in full August 25, 
1904, and steps were at once taken for the securing of proposals. In 
asking for proposals it was planned to have the matter considered 
under two general propositions: (1) The buildings to be erected entirely 
of granite, and (2) the buildings to be erected with granite base and 
marble superstructure. Twenty bids for the entire work were received, 
opened, and scheduled on November 10. The bids on the complete 
structure ranged from $1,153,000 to $1,612,000. After careful con- 
sideration by the building committee and the architects, it has been 
decided to erect the buildings with granite base and marble superstruc- 
ture. The two lowest bids for this work were submitted by Mr. 
Ambrose B. Stannard, of New York— one for $1,206,000, the other for 
$1,199,000, the difference of $7,000 in price being caused by the dif- 
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ference in style of granite used for the base. The committee has 
unanimously recommended that Mr. Stannard's bid for $1,206,000 be 
accepted, and this has been done. It is gratifying to announce, there- 
fore, that the actual work on construction will begin within the next 
few days. 

THE liATE COIi. J. H. BBIGHAM. 

In concluding my report, it becomes my sad duty to record the death 
of Col. Joseph Henry Brigham, Assistant Secretary of Agriculture, 
which occurred suddenly at Delta, Ohio, on June 29, lOO-l. 

Colonel Brigham enlisted in 1861 and served throughout the war 
with great credit, being mustered out with the rank of colonel. From 
the date of his enlistment. Colonel Brigham may be said to have 
devoted his life to the service of the public, and especially to the cause 
of agriculture. He was for six years a member of the Ohio State 
board of agriculture, and served one year as its president. He had 
also served in the Ohio State senate, and had been appointed by the 
late President McKinley, then governor of Ohio, president of the 
State board of managers of the penitentiary of that State. Prior to 
his appointment by President McKinley to be Assistant Secretary of 
Agriculture, however, he was perhaps best known as master of the 
National Grange, a position which he held for nine years. 

While he was serving as Assistant Secretary I had the honor to 
recommend him for appointment on the Government board of mana- 
gers of the Pan-American Exposition as the representative of the 
Department of Agriculture, and he was subsequently appointed chair- 
man of the board by President McKinley. By your appointment he 
held the same position on the Government board of managers of the 
Louisiana Purchase and the Lewis and Clark expositions, and he was 
filling these positions when he died. 

Colonel Brigham was frequently designated to represent the Depart- 
ment at important gatherings throughout the country, and on all such 
occasions he not only succeeded in interesting and impressing his audi- 
ence, but by his unassuming deportment, genial yet dignified, he added 
greatly to his own and the Department's popularity. At his funeral 
at Delta, Ohio, on the 3d day of July last, which served to demonstrate 
in a marked jnanner the high esteem in which he was held by his 
fellow-citizens, his friends and neighbors, the Department was repre- 
sented by a committee of its officers appointed by me for this purpose. 

Born and bred a farmer. Colonel Brigham was a notable example of 
a man who attained eminence without ever abandoning the occupation 
of his youth. His experience and judgment, his public spirit and 
fidelity to duty, made him valuable in every position which he filled, 
and it is with a deep sense of personal and public loss that I pen this 
record of his death. 
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In the foregoing report I have endeavored to show the relation of 
the fanners to their coworkers throughout the country, and also tlie 
leading position which agriculture occupies among our industries. 1 
have endeavored to give an outline of some of the directions in which 
the Department seeks to help the farmers of the United States. Its 
existence is justified only by the extent to which it serves the tiller 
of the soil through research and the practical application of science. 

Respectfully submitted^ 

Jaxes Wilson, 

Secretary. 
Washington, D. C, Jfovember S6y 190J^ 
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THE RELATION OF PLAT?T PHTSIOIOGY TO THE 
DEVELOPMENT OF AGEICILTIEE. 

By Albbkt F. Wood*, 
FathUogid mkd PhtfsioieffiM, Bwreau of PUad InduMrtj, 

IMTBODUCnON. 

In a brief consideration of Hie relation borne by plant ph3'sioloc;fy 
to agricnltoral derelopment it ir ill be possible merely to call attention 
to some of the more important improvements in the art of ag^ricultnre 
that have resulted from the development of plant physiology, and to 
indicate some of the more important directions in which this science 
may affect "the agriculture of the twentieth century. It will be neces- 
aary to call attention briefly to the origin of our cultivated plants, the 
discovery of the sexuality of plants, the discovery of the nature and 
sources of plant food, and the nature and causes of plant diseases. It 
^11 be desirable also to consider briefly the training in plant physiology 
required for tfie investigator, the teacher, and the farmer. 

OfilGIN OF CUI.T1VATKD PLAMTe. 

In its strictest sense, the word "agriculture'" refers to the cultiva- 
tion of the soil for the purpose of increasing the growth and yield of 
valuable plants. In its broadest sense, agriculture is the oldest and 
most fundamental of all the arts of civilization. The fir:st steps in 
agriculture must ceitainly have been the simple stirring of the soil in 
search of edi)>le roots, followed by the observation that plants grew 
better and yielded more abundantly in such stirred soil. The stimu- 
lating effect of excrement and decayed organic matter must also have 
been very early observed and practiced. In the early stages of agri- 
culture the cultivation of special food plants in patches or fields on 
soils most conveniently located and easily cultivated and giving the 
foeet results was a simple taid natural step even for the most primitive 
isan. In aecordance with the practioe of all plant eating animaU, man 
selected lor his use die individual pfaunts which he liked the best and 
which pitMineed valoaUe returns for him with the least kbor on his 
part. Tims, tliere gradualiy came into existence selected and culti- 
vated strains of plants better adapted than their wild progenitors to 
the uses of man. The changes or variations were slight at first, but 

119 



Digitized 



by Google 



120 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

we know from experience how greatly wild plants may be modified 
and improved by cultivation and selection.^ Within a few years such 
treatment is often sufficient to make them almost unrecognizable. It 
is thus easy to realize how great the changes must be that are produced 
by centuries and centuries of such treatment under a great variety of 
conditions. 

The process has thus been essentially a natural selection, man's like 
or dislike being the critical factor. Darwin was the first naturalist 
to fully comprehend this fact, and it was the study of variation under 
domestication and the historj' of domesticated plants and animals that 
enabled him to comprehend the great influence of continued selec- 
tion in the modification and origin of species. Up to the time of 
Darwin, about the middle of the nineteenth century, the dogma of 
the constancy of species was almost universally believed. Species 
were held to be special creations, a theory which effectually answered 
all questions as to origin and stifled investigation. But regardless of 
any theoretical notions held by philosophers of that time, agricultur- 
ists realized the great importance of selection and crossing in the 
improvement and modification of animal species. Darwin quotes from 
Youatt, who, he says, was probably better acquainted with the works 
of agriculturists than almost any other individual. Youatt speaks 
of selection as '' that which enables the agriculturist not only to modify 
the character of his flock, but to change it altogether. It is the 
magician's wand, by means of which he may summon into life what- 
ever form and mold he pleases." He, of course, refers to the art of 
animal breeding, which is of very ancient origin and practice and 
differed from the practice of the early plant breeders in that hybridi- 
zation and crossing, as well as careful selection, were followed by the 
animal breeders. 

The sexuality of plants, however, was not known until compai-a- 
tively recent times, and crossing and hybridization were not, there- 
fore, consciously used in the esLily development of our agricultural 
plants. The first scientific proof of the sexuality of plants was 
furnished by Camerarius in 1691. It was not until twenty years 
later, however, that the first recognized plant hybrid was made. 

PLANT BREEDING. 

The knowledge gained in the early part of the eighteenth century 
was enlarged and somewhat improved in its scientific aspects, but was 
not put to much practical use until near the end of the eighteenth and 
the early part of the nineteenth century, when Thomas Andrew 
Knight, an energetic plant physiologist and horticulturist, gave the 

«See Yearbook of the Department of Agriculture for 1896, pp. SV^IOG. 
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first great impulse to breeding as a method of improving plants. He 
recognized hybridization and crossing as the most potent means of 
inducing variations in definite directions, thus purposely producing 
changes which before were the result of chance development or which 
did not occur at all, and he was thus able to bring about desired modi- 
fications in a very short period of time. He recognized the slower 
method of inducing variation by cultivation and increased food sup- 
ply, but realized that the changes that can be produced by selecting 
such induced variations are narrow and slow compared with what can 
be secured through hybridization and crossing, followed, of course, 
by careful selection to fix the desired tj^pes. 

While there has been much advance in the scientific and practical 
knowledge of plant improvement in the last fifty years, we are still 
in the beginning of the work. In the earlier years of the nineteenth 
century most of the work that was done was in the nature of a refine- 
ment of the older methods of selection. The important bearing of 
the work of Knight was not fully appreciated, but recently there has 
been a rapidly growing recognition of the importance of hybridization 
and crossing. If it were possible to get at the facts, we should doubt- 
less find that much of the progress in the past has been due to chance 
hybridization and crossing. The best that is in a variety can be 
brought out by selection, but when the plant does not possess desired 
characters they must be introduced by coinbining the good points of 
several varieties or species, either cultivated or wild. 

A good start has been made in thus combining the European and 
native American grapes. The production of grapes for general pur- 
poses, which has been the aina of practically all the work on grape 
breeding thus far, has been accomplished ^nd even carried too far, as 
is so clearly pointed out in Bailey's excellent work on the evolution of 
our native fruits. The great need now, as there suggested, is for 
varieties suited to special purposes, special soils and climatic condi- 
tions, and resistant to diseases and insect pests. These may be pro- 
duced by combining the desirable qualities of our wild and cultivated 
varieties with the good qualities of the European types. 

The combination of our native American plums with the older culti- 
vated sorts has been in progress for little more than twenty years, but 
many new and valuable varieties have already been produced. Hardy 
varieties of apples are being produced by combining the qualities of 
our wild crab and of the hardy Russian sorts with the good fruit quali- 
ties of the cultivated varieties grown farther South. 

Similar work is being done with the orange by combining the fine 
fruit qualities of the Florida sweet orange with the cold-resistant 
qualities of the hardy trifoliate or hedge orange, which is commonly 
grown in the North as a hedge plant. Hardy oranges of good quality 
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have ali^Midy thus been produced, a^ described in another paper in thiB 
Yearbook,** and their further improvement in asHured. 

Very valuable varieties of the pomelo Imve been produced by cn>fls- 
ing thi8 fruit with the tangerine. The»e are nearly seedless and have 
a loose rind like the tangerine, but retain the pulp characters of the 
pomelo. This new fruit is called the tangelo« The mnall, rather drj 
tangerine, by crossing it with the orange, has been made larger and 
more juicy without losing its other qualities. 

Scarcely an important fruit, flower, or vegetable can be mentioned 
that lias not in the past fifty years been greatly improved for certain 
purposes through the production of special varieties by hybridij^ion.^ 
More has been accomplished with fruits and with flower and vegetable 
crops than with any other classes of plants, but important advances 
have also been made witii the cereals and forage crops by increasing 
yield and hardiness; and the work of the Department of Agriculture 
indicates that we shall be able to obtain by hybridization and selection 
dix)ught resistance, alkali resistance, and resistance to rust and other 
disease's. 

In nearly all our important crops greater improvements have Ijeoi 
made within. the last fifty years as the result of our knowledge of the 
causes of variation and the principles of selection aikI hybridizatioa 
than have taken place before in historic times« This progress is the 
dii*ect outgix>wth of the discovery of the sexuality of pknta and the 
laws of variation and lieredity as applied to them. The physiologist 
is seeking to work out still more accurately the laws of variation, cor- 
I'clation, and heredity. When these are better understood, breedinpf 
will become a still greater power for the l>etterment of agriculture. 

THE FOOD OF PLANTS. 

Next to the development of physiological knowledge which fur- 
nishes the l)asis of plant breeding, the growth of knowledge relating 
to plant nutrition has had the most important bearing on the art of 
agriculture. The germ of our modern theory first became evident 
about the beginning of tlie eighteenth century. Previous to that 
time it was believed that plants obtained all their food from the soil, 
although the elements and compounds constituting even soil foods 
were not known. 

The first step in advance was the demonstration of the fact that 
the leaves take pait in the elaboration of food and that the larger part 
of the substance of plants is derived from the atmosphere. The lack 

« New Citrus Creations of the I>ej>artnjent of Agriculture, p. 221, of thia voiume. 

^See rrogre«? in Plant Breeding, Year4)ook of the Dejmrtment of Agriculture for 
1899, |). 4^5, and Yearbook of tlie Department of A^rriculture for 1901, p. 217; also, 
HybridH and their Utilization in Plant Breeding, Yearbook of the Department of 
Agriculture for 1897, p. 383. 
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of chemical and physiological knowledge at that period, however, 
made it impossible to proceed far in explaining these observations. It 
was not until nearly the end of the eighteenth century that definite proof 
was furnished that plants absorb and fix the carbon dioxid of the air 
and give off oxygen in the process, at the same time assimilating the 
elenients of water and increasing in weight in a cori*esponding degree. 
This process was found to take place only in the light and only in the 
green parts of plants, and normally and copiously only when small 
quantities of certain mineral matters were absorbed by the plant 
through the ro<^^ It was also observed, about this time, tlmt all 
parts of a living plant absorb oxygen and give off carbon dioxid, just 
as animals do in respiration. The conclusion was reached, though 
founded on imperfect experiments, that plants can not make direct use 
of the nitrogen of the atmosphere. The great importance to agricul- 
ture of these observations was soon lost sight of, however, in a mass 
of unimportant matters and misinterpretations, and it was not until 
the appearance. of Liebig's work in 1840, and especially until the inves- 
tigations of Boussingault, between 1840 and 1850, were made, that 
the error was cleared away and the important facts clearly set forth. 

It has thus been scarcely more than fifty years that we have had 
information on the subject of plant nutrition that could profitably be 
applied to agriculture. During this period very rapid progress has 
been made in working out the more complex chemical and physiological 
problems involved in the absorption, modification, and assimilation of 
the several food elements under various conditions and from various 
compounds or sources. 

The essentials for the growth of most of our cultivated plants are that 
they shall have favorable light, air, temperature, and moisture con- 
ditions for the groivth of the leaves, stems, and fruits, and a favorable 
quantity of air and moisture in the soil, with such soluble com[>ounds 
of nitrogen, phosphorus, potassium, calcium, magnesium, and iron as 
are best adapted to the particular crop. ^ The demonstration of these 
requirements has placed in the hands of the farmer the means of main- 
taining and increasing the fertility of the soil, and has enabled him in 
many cases to make soils productive that before wore barren. The 
knowledge that plants need light and air and that the larger portion 
of their food comes from the air has brought about a modification of 
cultural conditions by giving plants naore room in which to grow, with 
a consequently greatly increased yield. Based on a scientific knowl- 
edge of nutrition, the art of feeding plants has developed within the 
last fifty years in a most remarkable degree. The well-informed 

ff See Relation of Nutrition to the Health of Plants, Yearbook of the Department 
of Agricnltore for 1901, and Fertilizers for Special Crops, Yearbook of the Depart- 
ment of Agricolturc for 1902. Reference to other literature on this eubject is given 
in the artides cited. 
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farmer now knows that the varying combinations of essential conditions 
and elements that occur naturally in different soils and climates are an 
index to the adaptability of these climates and soils for special crops. 
He knows also that these conditions can be modified favorably or 
unfavorably by cultivation and fertilization. He understands the 
importance of a physical and chemical examination of soils as indicating 
the presence or absence and the relative proportions of the essential 
elements of plant food. 

The final test, however, is the physiological one of determining by 
actual trial whether certain crops are adapted to particular conditions 
and how the conditions may be made more favorable. The physio- 
logical examination should also determine what beneficial or injurious 
micro-organisms are present jn the soil and the changes which these 
produce. There are some bacteria and fungi that cause the decay of 
the organic remains of animals and plants, leaving the nitrogen and 
other elements of plant food in the form of compounds available to 
crops. On the other hand, there may be present organisms which 
produce substances in the soil directly or indirectly unfavorable to 
crops. The life history and habits of all these forms must be carefully 
determined and the useful kinds put to work and the injurious ones 
eliminated. 

Very little has yet been accomplished in this particular field except 
in connection with the problem of nitrogen fixation. Many investi- 
gators have worked upon the latter problem, and step by step the 
important facts have been discovered. The Department of Agriculture 
has had a hand in the later developments of this work. The physi- 
ologists of the Department have succeeded in working out the com- 
plete life history and habits of the root tubercle bacteria which, living" 
in the roots of legumes, secure nitrogen from the atmosphere, thus 
enabling these crops to grow luxuriantly in soils devoid of this scarcest 
and most expensive of all food elements. Soils poor in nitrogen may, 
by the use of these bacteria and proper legumes, be enriched from the 
inexhaustible supply of nitrogen in the atmosphere. The nitrogen- 
fixing power of these bacteria has been increased more than fivefold 
by cultivation and selection on nitrogen-free media in the laboratory. 

A cheap and thoroughly effective way of distributing and applying 
these organisms in general agricultural practice has been devised 
and put into use on a large scale. At a cost of a few cents a bushel, 
the seeds of clover, alfalfa, peas, beans, or any other legumes may be 
inoculated with these bacteria, thus making it possible to secure good 
crops on soils devoid of nitrogen, and at the same time leave a large 
quantity- of this element fixed in the soil in a form available to wheat, 
corn, potatoes, or any other crop that may follow the legumes. The 
bacteria are helped to live and multiply by their host plant, the host 
in turn is supplied with nitrogenous food by these bacteria, and the host 
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upon dying leaves its decaying roots, leaves, etc., to suppl}" stored-up 
nitrogen to succeeding crops, or to neighboring plants which may 
outlive the legume and feed upon its disorganized parts. The value 
of legumes as restorers of fertility, apart from their value as food, has 
thus been greatly increased. These crops without the nodule-forming 
bacteria exhaust the nitrogen of the soil, like any other crop.^ 

This investigation, however, does not stop with the nodule-forming 
organisms. There are other bacteria known which have the power of 
fixing nitrogen from the atmosphere independently of any particular 
crop. It may be possible when the life history and habits of these 
species are fully ascertained to improve, cultivate, and distribute them 
as we do the tubercle forms. If this can be accomplished they will 
supplement the work of the tubercle bacteria and will add greatly to 
the world's supply of stored nitrogen, which is one of its greatest 
sources of wealth. 

NATURE AND CAUSES OF PIANT DISEASES. 

A third phase of plant physiological investigation which has resulted 
in immense benefit to agriculture has been the study of the causes, pre- 
vention, and cure of plant diseases. In the past, as now, very great loss 
in crop production has resulted from attacks by insect and fungus pests. 
It has been scarcely a century since the scientific investigation of plant 
diseases began and hardly more than half a century since enough has 
been known of plant physiology and of the life history, structure, 
and physiology of bacteria and fungi and their causal relation to 
diseases to be of any practical value to agriculture. 

The rusts of cereals in damp seasons often destroy these crops or 
greatly reduce the yield and quality of the grain over immense areas, 
thus causing serious loss and suffering, and often famine. Many 
species of rusts have been discovered, some more destructive than 
others. The parasites causing the disease have been in some cases 
carefully studied, but much of their life history and habits remains 
yet to be learned. One of the most important facts discovered is 
that some of the most destructive forms, like the black rust of wheat 
(Puccinia graminis)^ have several distinct stages, formerly believed to 
be entirely separate fungi and to have no connection with each other. 
When De Bary found, however, that the cluster-cup rust of the bar- 
berry was a stage of the wheat rust and that the wheat was infected 
from the spores of the barberry rust a common observation of 
farmers was explained, namely, that wheat rust is most severe near 
barberry hedges. Laws were passed requiring the destruction of 
barberry hedges, and this particuliar form of wheat rust was then 

^'See Bacteria and the Nitrogen Problem, Yearbook of the Department of Agricul- 
ture for 1902; also, Bureau of Plant Industry Bulletin No. 71, and Farmers' Bulletin 
No. 214. 
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greatly reduced. The invcsiigHtion also detnonstrated that the black- 
rust stage on wheat could not infect the plant directi t> but could infect 
the barberry, producing the duster-cap rust of that phmi. The spores 
of the barberry rust were found not to infect the barberry but the 
wheat plant, producing first the form known as the red rust on the 
leaves and developing later on the sanie plant into the Mack rusL 

The red-rust stage of the wheat ruat can not infect the barb«rry, but 
spreads the disease rapidly over wheat fields^ producii^ a new gener- 
ation about every two weeks. The great epid^nics of wheat rust are 
due to this red-rust form of the fungus. If the season is mmst aod 
the spores from each generation are able at once to germinate, the mol- 
tiplieation is so rapid and continuous that before the grain is ripe the 
host plants are ao overwhelmed by the quantity of the rust that their 
vitality is sapped and their su|^y of plant food to the developing- 
^eeds is so reduced in quantity that only a few and imperfectly devel- 
oped seeds are produced. In some localities where this form can not 
live over winter it is simply necessary to get rid of the barberries, as 
above suggested, and the disease is eliminated; but in many places, 
especially in the great wheat regions of our own country, the red-ruai 
stage of the fungus lives over winter on winter wheiits, volunteer 
wheat, and perennial grasses, and possibly on other plants, and directl j 
infects the wheat crop of the next season, as demonstrated by the 
investigations of this Department. Infected r^ions thus have more 
or less rust every year, but the prevalence of the disease depends more 
upon the conditions favoring or preventing the germination of the 
spores than upon the number of spores living over winter and present 
in the spring. 

Fungicidal treatment for rusts has so far proved valueless, but much 
more investigation is needed along this line. The most helplui develo|>- 
ments will doubtless be in the production of rust^resistant varieties 
through selection and hybridizing followed by further selection, thus, 
for example, breeding into the tenderer wheats the rust-resbtant qinl- 
ities of the durum and cmmer varieties. 

The smuts of wheat, oats, rye, barley, etc., form another class of 
diseases which have in past ages caused and still continue to cause 
immense loss. Pathologists have been more successful in overcoming 
this class of diseases. Where formerly from 20 to 40 per cent of the 
cereal crops were annually destroyed, now, by a simple and cheap 
treatment of the seed before (Wanting, using f ormaklehyde, hot water, 
or copper sulphate, the loss may be reduced to less than 1 per cent 

The discovery by Millardet about twenty years ago of the rennirk- 
able fungicidal value of Bordeaux mixture was the starting point 
of the scientific and practical development of the use of fungicides, 
and has resulted in a very wide use of the compounds of copper 
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for the poipoee of pvereiitifig pkiii ^Mflaes. Several destructive 
dificsses of poiatoes, mch as early blight a»d late blight, or potato ix>t, 
wiftieb often cause great loss to the growera of this crop, are now 
eBeily prevented by spimyifig the plants witb Bordeaux mixture; and 
by adding a little Paris green to the mixture protection is afforded by 
the 8ame trefttment against the imrages of the potato beetle. The 
black rot aad brown rot of the grape, which at one tii»e piactically 
destroyed the grape iadnatry of the Central and Eastern Statefs^ have 
been carefully investigated and an elective remedy found in Bordeaux 
mixture. In fact^ this mixture, which in a eoaibination of copper 
aniphate and lime, has been found an effective protection against the 
larger number of panuites which attack plants through the leaves^ 
sterna, orfntit. 

In the caae of root difleases canaed by paiaaites in the aoil or other 
nnfiavorabfe soil ecmditions, the deTolopment of resistant strains or 
inurietiee isoften the only method practicable. Much haa been aecom- 
pliihed in this direction* For example, varieties oi grapes have been 
bred resistant to the OaJifornia vine diaease^ which has annually 
dfiiitix>yed the industry in sererai aections of southern California. The 
phylioxera>resiatant quality of our natire grm^peB has been made use 
of in breeding resistaace into the tenderer Eurapean varietiea, and our 
native rarietiee liaTeabo been need dinectly ae stocks on which to graft 
the tender European sorts* This proeedni'e has aared the grape indus- 
try of Europe, and is being used to a large extent now in California 
to guard against phylloxera. 

Strains of eottooi resistant to wilt, a very destmctire disease caused 
by a fungus living in the soil, have been developed by selection* 
Cowpeas i^eaiatant to root-knot aod wilt have been produced, and a 
valuable new variety of watermeloa, which v^ill grow sueeessf ally in 
wilt-infected soils where other m^ons ibil, has been developed. This 
wae accomplicfaed by combining the wilt-resistant qualiti^ of the 
citron with the fruit quality of the melon by hybridisation and selec- 
tion. Flax varieties resistant to flax wilt have been produced. Con- 
sideiable progi^ess has also been made in securing by breeding and 
selection strains of important crops resistant to alkalL 

While uuich has been accomplished in this phase of ph3'siological 
investigation to enable the farmer and the fruitgrower to guard against 
I06S, to save great industries from destruction, and to establish new 
industries, there is still a much greater work to be accomplislied* The 
life history of organisms causing disease has been thoroughly worked out 
only in a very few cases. The causes of susceptibility or resistance to 
disease in, the ho&t plant and the whole question of immunity have 
hardly l>een touched upon for most diseases. Diseases caused by un- 
favoiAble atmospheric and soil conditions and the relation of nutrition 
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to the health of plants constitute a veiy imperfectly explored field.* 
Fungicidal and bactericidal treatment of diseases may yet be greatly 
improved. One possible direction of improvement in this connection 
is the finding of substances toxic to the pathogenic organism, but harm- 
less to the host plant even when absorbed by the plant in quantity 
large enough to inhibit the growth or prevent the action of the invad- 
ing organism. This hits l)een accomplished in animal pathology in a 
number of instances. Recently the Department ph3'siologist8 have 
found that water solutions of metallic copper or of copper sulphate, so 
dilute as to be absolutely harmless to man and the higher animals, are 
very destructive to the bacteria causing typhoid fever and Asiatic 
cholera, and to noxious algse contaminating water supplies.* Copper 
sulphate has been used very successfully in destroying these contami- 
nations of water and in connection with the arsenite of copper in treat- 
ing typhoid fever. There is good reason to believe also that metallic 
copper in so-called colloidal solution will be found effective in treating 
ceilain other diseases caused by bacterial infection, and possibly also 
for cancer, as the writer suggested several years ago. 

Briefly recapitulating, we see that our power to modify plants 
according to our needs has been very greatly increased and perfected 
by the development of plant physiology; that the working out of 
the nutritive requirements of plants has enabled us to maintain and 
increase the fertility of soils, to increase the yield and quality of crops, 
to prevent waste of valuable food elements, and to set to work and 
to improve nature's machinery for the accumulation of nitrogen from 
the atmosphere in combinations available to crops. It has also v. Abled 
us to discover the causes and find remedies for many of the most 
destructive diseases of crops. The. result of all this in the last ten or 
fifteen years has been to enable the progressive farmer to protect and 
control his crops to a degree never before believed possible, and scien- 
tific farming is now fast becomfng one of the safest forms of invest- 
ment of capital and labor. 

PLANT PHYSIOLOGT FBOM THE EDUCATIONAL STANDPOINT. 

It is evident from what has already been said that the science of 
plant physiology began with the farmer. The farmer made the first 
observations on the effects of cultivation and manuring. His success 
in the improvement of plants by selection and in the development of 
fine breeds of stock by crossing and selection was the key to the solu- 
tion of the problem of the origin of species. The power to observe 
carefuUv and to di*aw correct conclusions has not been limited to 



«St'e article on this subject in the Yearbook of the Department of Agriculture for 
1901, p. 155. 

^ See The Contamination of Public Water Supplies by Algae, Yearbook of the Depart- 
ment of Agriculture for 1902, and Bureau of Plant Industry Bulletin No. 64. 
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scholars and scientists. In nearly every industrial field the first great 
steps were taken by practical men, often with no special training other 
than that obtained by hard work, experience, and earnest thought in 
their chosen vocation. The explanation of this is that the practical 
workers were doing in the field and workshops the real experimenting 
and observing with a definite aim in view, and this is the foundation of 
the so-called modern laboratory method. 

The remarkable developments in every branch of science and indus- 
try that have taken place in the past century have also been due in 
large part to the introduction of more accurate methods of study, 
observation, and intei-pretation, and the attempt by such methods, 
instead of those of scholastic philosophy, to get at the truth of things* 
For the development of these methods as applied to scientific investi- 
gation we are indebted very largely to chemistry and physics. It is 
not practicable nor profitable for the farmer or the mechanic to go 
deeply into experimental work. Their business is to produce, by the- 
best-known methods or processes, with a net profit to themselves. In 
the field where plant physiological knowledge or investigation cai> 
aid the farmer it is the business of the physiologist first to consider 
the problems from the industrial standpoint and then to solve them 
according to the most accurate and expeditious methods. It is the 
aim of plant physiology to determine the nature and causes of all 
vital phenomena in plants, to determine their relation and importance 
to the life of the organism, and to discover the methods of controlling 
these activities. Our ability to control them is the proof that we 
understand their cause and nature. It is the application of this 
method of proof that has made applied science so much more produc- 
tive of great discoveries and generalizations than so-called pure 
science. But in spite of the great advance that has been made in the 
art of agriculture during the last century as the result of the discov- 
eries in plant physiology, chemistry, and physics, we have only 
begun to realize what the future has in store for us. The relation of 
plant physiology to the principles and future development of agricul- 
ture must finally be considered from the educational standpoint. 
What must be the training of the investigator in applied plant physi- 
ology, and what must be the training of the teacher, the farmer, and 
the horticulturist? 

THE INVE8TIQAT0B AND THE TEACHER. 

The training of the investigator in plant physiology, as in all other 
sciences, should logically begin in the primary schools. He should be 
taught how to observe and study the particular objects and phenomena, 
of nature with which he comes in contact. It is the old method again 
of studying things themselves instead of studying books — applied, as- 
it should be, in the very beginning as well as in the later stages of 
2 A1904 9 
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education. This fundamental training in the genei-al principles of 
natural history can be accomplished, along with drawing, manual 
training, reading, writing, mathematics, history, geography, etc., by 
a process of natural development and growth instead of the cramming 
and forcing process so common even now in our schools. It is true 
that the lack of competent teachers makes it difficult to apply this 
method, but when wo realize the need we will strive to meet it In 
the end, the plant physiologist, besides a good general training in other 
subjects, must have an accurate and thorough knowledge of the gen- 
eral principles and methods of investigation in physics, chemistry, 
geology, meteorolog}^ and general biology. The vital activities of 
plants are in accord with chemical and physical as well as biological 
laws, and can not be understood apart from environment 

Too much stress can not be laid upon the thoroughness and accuracy 
of this general training. In the haste to specialize, now so rampant, 
general training is too often neglected, this part of the education 
being discontinued too early; both general and technical education 
should proceed together. General biology must, of course, include 
both the animal and vegetable groups of living organisms. There 
must be a general survey of evolutionary development, a study of 
types from the simplest to the most complex, a study of comparative 
general morphology, anatomy, and physiology in the broadest sense, 
and finally a special knowledge from those standpoints of the vege- 
table kingdom in particular. This survey must lay special stress upon 
domesticated plants and animals as compared with wild species. It is 
such comparative study, as Darwin first forcibly demonstrated, that 
reveals Nature's secrets. 

To gain this knowledge of cultivated plants it will be necessary^ for 
the plant physiologist to take a practical course also in agronomy and 
horticulture. The field, the orchard, and the garden are the best lab- 
oratories for this purpose. Throughout this training exact and accu- 
rate methods of physiological investigation must be acquired and the 
mind must be trained to sift evidence and draw accurate conclusions, 
to develop hypotheses and test them. Initiative must be encouraged 
and developed, and the economic relations of all questions must be 
appreciated. 

Besides the training already described, the investigator in physicJogy 
must have a good reading knowledge of the more important modem 
languages, especially German and Frenc^h. He must keep in touch 
with what other workers are doing in his own and related lines. 

This very brief and imperfect sketch is presented not as an ideal, 
but as an absolute necessity for anyone who wishes to go into the real 
business of physiological investigation as it relates to agriculture. 
Exj>erience has proved that men with such training can solve the diffi- 
cult problems and can see and understand phenomena of the greatest 
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importance that others have overlooked or have misinterpreted, and 
can greatly aid in plant production. 

The teacher must have this same training and knowledge^ and besides 
have the ability to encourage and help others to obtain it. 

THE FARMER AND tHE-HORTIClTLTURIST. 

The fine art of modem agriculture is as much beyond the unedu- 
cated and untrained man as the art of sculpture is beyond the ordinary 
quarryman. The poor of the cities can not be sent to the country and 
there made into farmers as easily as some superficial observers may 
think. The young man who would be a farmer or horticulturist must 
either be trained by some experienced member of the profession who 
has kept abreast of the times and has made a success of farming or 
horticulture, or he must go to an agricultural school, where agricul- 
tural training is made a business. A combination of both is still better. 
If a correct educational system has been followed in the common 
schools under competent teachers, the young agriculturist will have 
when he comes to the agricultural college a practical knowledge of 
fann operations and a good general elementary education, including 
a training in the elements of natural history, before described as 
desirable for the young physiologist. 

It may be possible to obtain this training from the primary graded 
schools of our towns and cities. It is, however, much more likely to 
be secured through the newer system of consolidated rural schools 
now being adopted in our most progressive agricultural States. This 
rural-school system starts with a primary school and leads up to the 
agricultural high school and college of agriculture, and has as its aim, 
from bottom to top, the training of agriculturists. The system meets 
a recognized economic and educational need and is sure to take a place 
coordinate with the older systems. * 

As a result of his study in the college, the young agriculturist must 
understand and be able to make use of the general principles of physics, 
chemistry, and geology, with special reference to soils, meteorology, 
and general biology. He must learn the reasons for the technical 
agricultural processes and be able intelligently to modify and vary 
these processes to meet varying conditions; he must be able to under- 
stand and make use of improved methods in agricultural technology; 
in short, he has to learn how to produce by the best and most econom- 
ical methods. 

The botanical training should consist of a general survey of the 
vegetable kingdom, with special reference to the origin, relationship, 
and physiology of cultivated plants and those of economic importance. 



«See article by Hays, Our Farmer Youth and the Public Schools, in American 
Monthly Review of Reviews, October, 1903. 
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The economic relations of "bacteria and fungi must be studied with 
special reference to controlling and protecting the valuable species 
and guarding against the injurious species. The farmer should be able 
to recognize the more important and destructive plant diseases and 
know how to guard against them. He must understand the principles 
of reproduction and propagation and methods of plant improvement 
by seed selection, cultivation, and hybridization. He must know how 
to maintain and increase the fertility of soils and must recognize the 
adaptability of soils to special crops. This involves a knowledge of 
food requirements of special crops and the most economical means of 
furnishing the required food. In a host of other ways also, a knowl- 
edge of the physiology of plants will enter into the technical proce^es 
of farming gr fruit growing. The paramount idea should be not to 
make botanists, chemists, or zoologists, but to furnish the foundation 
training for the development of experts in farming, or fruit growing, 
or animal husbandry. There must be the closest sympathy and touch 
between the investigator, the teacher, and the practical worker. They 
are a trinity with a unity of purpose — the development of a perfect art 
of agriculture. 
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ATTITUDE OF LUMBERMEN TOWARD FOREST FIRES. 

By E. A. Sterling, 
Forest Assistant ^ Bureau of Forestry, 

FIRE THE GBEATEST ENEMY OF FORESTS. 

Of the many destructive agencies at work in the forests of the United 
States, fire holds first place, and the loss which it inflicts equals, if it 
does not surpass, that from all other causes combined. Insect hordes 
occasionally destroy large areas of valuable forest growth; wasteful 
and short-sighted lumbering methods, resulting from involved eco- 
nomic conditions, have brought about the rapid conversion of much 
of the finest timberland into unprodjuctive barrens; and in the far 
West excessive and unrestricted grazing has seriously reduced the 
regenerative power of the forest and exposed vast areas to injury by 
flood and erosion. But great as is the damage from these causes, com- 
pared with fire they are of secondary importance. Further, it is to 
the fires which usually precede, accompany, or follow these other 
agencies that their most serious consequences are often due. Insect 
attacks often follow when fire has killed or reduced the vitality of tim- 
ber; the cut-over timberlands of the Great Lakes and other regions 
would not present such a discouraging aspect had not fire killed the 
seed tree^ and young growth, which otherwise would have survived 
even the most pernicious logging; and in the forests of the West fire 
again is a potent source of difficulty in adjusting the conflicting claims 
of the gi-azing, timber, and water interests. 

SOME ESTIMATES OF LOSSES FROM FIRE. 

Certain as it is that fire is the greatest of forest evils, there exists 
comparatively little accurate knowledge on which to base an estimate 
of the total loss from this source. This is due not to lack of inter- 
est so much as to the immensity of the field and the complex character 
of the problem which the attempt to make such an estimate presents. 
Losses of mill and logging machinery, lumber, cordwood, merchant- 
able standing timber, and other property of stable market value can 
be closely determined by individual losers, but when attempts are 
made to combine even these definite losses for a State, or for the 
United States, the result becomes a rough estimate, if not a matter of 
mere conjecture. Nevertheless, it is indisputable that these losses are 
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enormous, and that, for the country as a whole, they run high into 
the millions. The most conservative estimates put the average annual 
loss from forest fires at above $25,000,000. More exact estimates 
are available for limited regions. For example, a careful estimate 
made on the ground after the terrific Washington and Oregon fires of 
1902 showed a loss in nine days of $12,000,000 worth of forest prop- 
erty. New York State in the spring of 1903 suffered from unusually 
severe fires in the Adirondaeks, involving a direct loss estimated at 
$3,500,000, in addition to a known expense for fire fighting of $175,000. 

LOSSES FROM FIRE WHICH ARE NOT USUALLY CONSIDERED. 

But the severest consequences do not result from these gi'eat con- 
flagrations, which partake of the nature of national calamities. Beyond 
question it is the smaller, unnoted fires which, in the aggregate, inflict 
the most serious damage upon the forests of the United States. And 
this damage is for the most part of a kind, from the very nature of 
the case, incapable of exact calculation. In the first place, much fine 
timber in this country has at present no money value, because it is 
not now accessible. In the second place, the injury which the forest 
suffers is far greater than that covered by the stumpage value of the 
standing merchantable timber. Generally the lumberman is imme- 
diately concerned only with that part of the fire loss which includes 
the destruction of timber and lumber that he can sell, and of milling or 
logging property in the woods. The annihilation of young growth 
and the lowering of the forest's water conserving and regenerative 
powers do not appear in the profit and loss column of his books. 
From the point of view of the public interest the effect of fires on 
forest reproduction and water conservation is far more important than 
the destruction of mature timber, yet the impossibility of even approx- 
imately determining the former losses makes them appear less real. 
Save in limited regions, yoUng forest growth has no recognized value; 
consequently its destruction by fire is not an appreciated financial loss. 
In view of the growing scarcity of timber and of the almost inevitable 
changes in the general field of forestry, it is safe to prophesy that in 
the near future the value of young growth will be definitely recog- 
nized. Nevertheless, lumbermen have not as yet generally recognized 
it, nor taken steps to encourage or protect such growth. (PI. 1.) 

CONDITIONS WHICH AFFECT FIBE LOSSES, 

The extent to which lumbering interests suffer from fire depends 
largely on the region in which they conduct their operations. Broad 
statements concerning this are subject to exceptions, yet in general it 
is true that Pacific Coast lumbermen suffer most, and those in the south- 
em hardwoods least; while the losses of operators in the Lake'States 
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FiQ. 1.— General View a Few Years After the Redwood Lumberman has Finished 
His Work. Humboldt County, Cal. 

[It i» noliceable that few of the Htunips are spnuuiiiK ] 



FiQ 2.— Cut-over Land Burned Six Years Ago (1898), Showing Dead Trees and 
how Ceanothus cordulatus is Taking Possession. Eldorado County, Cal. 
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and the Northeast fall between the two. The Pacific Coast lumber 
manufacturer U the heaviest loser, not only because the fires are more 
serere, but also because his mills and yard8 arc located in the heart of 
the forest, since he can not ''drive" the streams. In California and 
Ciustward surface fires prevail in the virgin forests^ but rarely destroy 
extensive stands of timber, although individual trees are severely 
injured and often killed. In the Northeast and Great Lakes States fires 
commonly do not reach their maximum of injury until the lumberman 
has left; hence he is not so great a sufferer. In the Southern pineries 
the frequently -occurring grass fires are rarely severe, and are seldom 
troublesome to lumbermen. Old turpentine orchards, where the boxes 
and excoriated surfaces expose the trees to fire injury, are the excep- 
tion. Such timber, however, is usually purchased at a low figure and 
cut before fire does it material damage. 

ERRONEOUS IDEAS CONCERNING EFFECTS OF FIRES, 

The effect of surface and brush fires in large timber is more serioaa 
than 18 generally supposed. The prevailing opinion is that mature 
timber is not injured by such fires, and this has created among Inm- 
bermen a feeling of indifference to tiieir occurrence. Few fires in a 
forest are so slight as to prodnee no ill effects. Though most of the 
trees may escape with only a slight blackening or charring of the bark, 
there are invariably others which are killed or injured at the base by 
the burning of brush and debris accumulated about the trunk, or by 
the fire catching in a break in the bark. Each successive fire adds its 
percentage of injury, while all damaged trees are rendered less wind- 
firm. Even in the southern pines, where the fire injury is near the 
minimum, the cumulative damage is surprisingly great The Bureau 
of Forestry has obtained figures which show that in a turpentine 
orchard of Florida longleaf pine, abandoned for five years, 33 per cent 
of the trees above a diameter of 1 inch were found dead or down, 
mainly as a result of fire, while only one-half of 1 per cent of the 
remaining boxed trees were unbumed. The damage in unboxed long- 
leaf pine of the samer^ion was much less serious, 82 per cent of the 
stand being sound. Throughout California the opinion so lai*gely pre- 
vails that fires in virgin timber are comparatively harmless that lum- 
bermen allow them to run unless they threaten their mills or are likely 
to spread to *' slashings" in dangerous proximity to valuable timber. 
This, too, is in the face of the fact that nothing is more noticeable in 
the Sierra forests than the burned -out bases of many of the finest sugar 
and yellow pines. (PI. II.) Figures obtained in the logging camps of a 
lumber company in Tehama County show that the ''long butting" neces- 
sitated by the burns in the base logs amounts to about 4^ per cent of the 
total cut, which is a direct loss of this amount. This does not include 
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the loss in high stumps, where the cut is made above the burn, nor allow 
for the deduction from the actual scale reading in partially burned-out 
logs, nor for the inferior lumber near the burns, where the heat has 
hardened the pitch. In addition to this, many trees have burned 
down or have been thrown by wind as a consequence of the fire. 

VIEWS OF LUMBERMEN <X)NCERNINQ FOREST FIRES. 

The general attitude of lumbermen toward forest fires is one of 
hopelessness, coupled in a measure with indifference. Fires were not 
unknown prior to the days of settlement, but sirce the commercial 
exploitation of the forests began they have increased in number and 
severity, until now they are regarded as inevitable. Considering the 
many causes from which forest fires spring, the difficulty of quickly 
locating and suppressing them in the incipient stages, and the tre- 
mendous and often impossible task of stopping a fire when it has 
attained full headway, it is not to be wondered at that the lumber- 
man has taken mther a hopeless view of the matter. Further- 
more, fire fighting and even crude measures of protection require 
an outlay which could not have been borne during the earlier lumber- 
ing period. There has been, too, an unfulfilled State duty which has 
added to the lumberman's burden. Large sums raised by taxes on 
forest land have been going into the State treasuries, yet until very 
recent years no intelligent effort has been made to assist timber own. 
ers to protect their holdings. While lumbermen should have done 
more for themselves, the laws which should have given them encour- 
agement and assistance have been wanting or totally inadequate. 

The attitude of indifference which has been shown by lumbermen 
in many instances is far less excusable than their belief in the impossi- 
bility of fire protection. Realizing the fire danger, they have deliber- 
ately ignored all sides of the question save that of the most temporary 
protection, and have taken the best from the land and abandoned the 
rest to destiuction by fires which often threatened or destroyed the 
adjoining property of others. The only justification for this has been 
the economic conditions which have made the suppression of fire incom- 
patible with profitable lumbering. 

CHANGED CONDITIONS. 

Before the awakening to the needs and possibilities of forestry and 
when the forests wore considered inexhaustible,indifference and inaction 
when forest fires occurred was not unnatural. These conditions, how- 
ever, are now of the past. The end of the virgin timber supply is in 
sight, and the improved tone of the lumber market is enabling lumber- 
men to dispose of inferior material and to realize better prices for all 
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grades. These changes are making it profitable for timber owners to 
cut more conservatively and to hold their land for future timber pro- 
duction. 

In pursuing such a policy, fire protection and the systematic dis- 
posal of "slash" by methods which will result in the minimum of 
injury to young growth and seed trees must follow. It is most en- 
couraging that many large lumber concerns, especially in the West, 
are favoring the adoption of such a policy, and in a few cases are 
putting it into practice. In short, lumbermen are beginning seriously 
to consider the advantages of long-continued management of timber- 
lands, in place of the policy of temporary speculative holdings upon 
which their operations have hitherto been based. With this change 
in general management must come an entirely altered sentiment toward 
forest fires. They can no longer be ignored, but must be intelligently 
and systematically guarded against. 

FIRE PKOTECnON ON PRIVATE LANDS. 

Without adequate fire protection the practice of forestry on private 
timber lands will not give the desired results. The leaving of seed 
trees and application of modified lumbering methods for the purpose 
of securing natural reproduction, which is liable to ultimate destruc- 
tion by fire, appeals neither to the lumberman nor to the forester. 
Even assuming a recognized market value for young growth, there 
can be little incentive for encouraging or holding it as long as a con- 
stant fire menace remains; hence it follows that fire protection is a 
fundamental necessity in all plans for forest management on private 
holdings. Definite plans for fire protection should precede or accom- 
pany all working plans for forest lands, and in most cases fire plans 
alone will give results which will fully justify their application. 

It is surprising that individual timber owners have done so little for 
themselves in matters of fire protection, especially in view of the fact 
that it is largely a local problem, and can be most satisfactorily dealt 
with as such. Adequate protection is undeniably a complex and difiicult 
task. It is, however, no greater than many of the logging, milling, 
and transportation diflSculties which have been successfully surmounted. 
It has been neglected merely because financial success has not been 
dependent upon it. The enterprise and ingenuity of American lumber- 
men is world renowned. For the cheap and rapid manufacture of 
lumber they have developed marvelous mechanical devices. But in 
matters of fire protection they are still little farther advanced than were 
the pioneers of the indastry. Indeed, by opening up the forests and 
leaving large quantities of inflammable debris they have rather increased 
the fire danger. As it was fifty years ago, so it is to-day. No atten- 
tion is paid to fires until they reach dangerous proportions; then they 
are fought with characteristic American energy; the mills are often 
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shut down, all available men are employed to fight the flames, and the 
fire is usually controlled, but at great expense. The more i*ational and 
businesslike and in the end the more economical method, systematic 
preventive measures and preparation for promptly extinguishing small 
fires, has seldom been employed. 

NEW DEPARTURES IN DEALING WITH THE FIRE PROBLEM. 

In keeping with the changed conditions already mentioned, the 
result of which must be to compel a departure from the old methods 
made possible by an abundance of timber, there has of late been 
evinced a growing disposition to introduce fire protection on forest 
lands. This has taken the form, in some cases, of actual attempts to 
prevent fire from running through mature timber or young growth 
and to reduce the fire danger by carefully burning slash. The 
greatest difficulty at present is lack of knowledge of how to attain these 
ends. 

BURNING SLASH. 

• 

Several lumber companies in various regions have attempted to burn 
the slash on cut-over land, but have not developed a wholly suc- 
cessful system. The owner of an enormous tract of virgin timber 
in northern California, Mr. T. B. Walker, has employed men to rake 
away the debris from the larger sugar and yellow pines and to throw 
fi-esh dirt into the cavities previously burned in the bases of the 
trunks. (PI. II, fig. 2.) The same plan has been tried on a small area 
of longleaf pine near Ocilla, Gra. Such a procedure will give tempo- 
rary protection from surface fires, but it leaves all young growth open 
to destruction and does not get at the root of the evil. 

During the past year the Bureau of Forestry has made a special 
study of slash burning, and of forest-fire protection in general, on 
private land in California. The idea has hitherto prevailed that in 
order to burn slash successfully the tops must be lopped and the limbs 
and other debris piled. This has made the process too expensive for 
general adoption. Experiments are now being made to prove the 
feasibility of burning the slash as it lies. It is thought that by select- 
ing favorable weather conditions and burning in small blocks or broad 
lines the fire can bo easily controlled. Promising clumps of young 
growth and seed trees will be protected by clearing around them 
before the fires are started. Under no condition should there be indis- 
criminate firing of slash, regardless of method, and without competent 
supervision. (See PL III.) 

PLAN FOR PROTECTING MATURE TIMBER. 

On the California timberlands of a match company a plan of fire pro- 
tection prepared by the Bureau was in operation during the past year. 
The results at the close of the first season were very satisfactory. No 
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serious fire^ occurred, a marked contrast to the record of recent years 
prior to the application of the plan. In addition to an annual system- 
atized burning of the slash on the land logged during the year, the 
plan provides for a system of trails and telephone lines, whereby all 
tires may be reported and reached promptly, a lookout station at a 
commanding point of view, a regular patrol during the dry season, 
the posting of warning notices, the storing of fire-fighting tools at 
convenient points, and the working up of an antifire sentiment among 
employees and local inhabitants. With the growing desire for fire 
protection, the general practices here found successful should, with 
modifications to suit loc^l requirements, find application elsewhere. 

THE QUESTION OP SECOND GROWTH. 

Assuming that the lumberman finds it advisable to protect his mature 
timber and burn his slash, the question arises: Can he afford to pro- 
tect the young growth on his cut-over land, or to hold the land for 
the second crop? It is an undeniable fact that young forest growth 
in general has no sale value, although in the e\'es of the forester its 
prospective value is considerable. It thus follows that under the 
present system of taxing forest lands, and in the face of a constant fire 
danger, there is little encouragement for lumbermen to hold second 
growth or to invest money in its protection. Despite these discour- 
aging facts, many lumbennen are retaining their cut-over land and 
manifest a desire to preserve the second growth. But no active meas- 
ures to protect it have been taken, except in a few cases, such as those 
just mentioned. It is not so much the uncertainty of returns as the 
danger that all will be lost by fire that prevents the general retention 
of lands more suitable for timber production than for agriculture. 

SUMMARY. 

In conclusion, it may be said that economic conditions produced by 
an overestimated abundance of timber have been mainly responsible 
for the hopeless, inactive attitude of lumbermen toward forest fires. 
They have been tolerant of, rather than aggressive toward, this 
greatest of forest evils. In keeping with the more recent changes in 
the lumber market, and as one of the ameliorating influences of the 
application of forestry to the lumber industry, there has come a 
greater desire for the protection of private timberland from fire. 
That this need has not been met more promptly has been due largely 
to a lack of knowledge of how to proceed. Adequate forest-fire pro- 
tection is a big and difficult undertaking at best, but if approached as 
such, and if serious, systematic action is taken by individual lumber- 
men, the solution will be found. The desired end, if attained, will 
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ultimately justify the expc^nse. The State and Federal governments 
can contribute to the attainment of satisfactory results by new and 
revised forest-fire legislation and by giving expert advice to those 
desirous of it. 

With the general application by State and private owners of suc- 
cessful systems of forest protection will come a new era in American 
forestry. As the fire risk is reduced timber-producing land will 
become more desirable property, the potential value of young growth 
will be recognized, and a long step will be made toward putting the 
lumber industry on a more enduring business basis. 
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RELATION OF WEATHER CONDITIONS TO GROWTH 
AND DEVELOPMENT OF COTTON. 

By J. B. Marbury, 
Section Director, U. S, Weather Bureau, Atlanta, Go. 

GENERAL REMARKS. 

The peculiar adaptability of the climate of the South to the produc- 
tion of cotton, the great clothing staple of the world, has made this 
the "money crop" of those States lying within what is known as the 
Cotton Belt of the United States. This belt includes the States of 
North and South Carolina, Georgia, Alabama, Mississippi, Louisiana, 
Arkansas, and Texas, and portions of Tennessee, Florida, Virginia, 
and Oklahoma. In the present study of the subject the last four 
States have been left out of consideration, since the output from each 
is relatively small and data from the sections of those States devoted 
to the cultivation of cotton are difficult to obtain. 

Cotton, though a sensitive plant, is of all summer-growing crops of 
the South about the least affected by ordinary changes in the weather. 
Its long period of growth, fruiting, and maturity affords it ample 
opportunity to recover from a number of temporary setbacks. Dur- 
ing the protracted season from planting in April to the completion of 
its harvest in November it is exposed to many varieties of weather, 
and it seems to endure the bad as well as enjoy the good. Such a 
thing as ^'half a crop" is unknown. Statistics show that the crop is 
seldom curtailed by more than one-fourth or one-third. 

It being a well-established fact that the temperature and the 
amount and distribution of rainfall are vital factors in the growth and 
maturity of all crops, a careful study of these elements in conjunction 
with the average yield of cotton per acre for each year since 1893 has 
been made, and the following results deduced as to the weather 
conditions most favorable for the growth and development of this 
important crop. 

INFLUENCE OF MOISTURE IN DEVELOPMENT OF COTTON. 

During April, the month of planting, there should be frequent but 
comparatively light showers to keep the soil in good moist condition, 
favorable for germination. Should the soil become heavily charged 
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with moisture while the seeds are in the stage of transformation just 
prior to germination, decay will result; on the other hand, should the 
ground become dry and baked, the seeds will not obtain the required 
nourishment to start growth and but few plants will come up. If the 
nights are cold, even though the moisture element is just right, germi- 
nation and growth are seriously retarded. Long experience has taught 
the planter not to put the 8eed in until the soil has become warmed by 
the spring sun, when the warm days far outnumber the cool ones. 
While temperature and precipitation are each prominent factors in the 
growth of all plant life, the latter seems to be the stronger influence 
in the development of the cotton plant. Well-distributed showers 
during the spring months serve to keep the soil in a condition well 
suited for the best development of the young plant and to cause the 
Foots to sink deep into the earth, thus enabling the {^nt to maintain 
itself against the dry periods of the following summer. A very wet 
spring cauites the derelc^nnent of a large number of surface roots to 
the sacrifice of those roots which naturally tend downward, and the 
droughty conditions which prevail frequently during the summer 
soon cause the plant to wilt and sbed its foliage and fruit, since the 
dry surface soil does not furnish sufficient nourishment for its growth. 
The following exti*act on the importance of moisture in the life of the 
plant is taken from Johnson's '^How crops feed:" 

Let us suppose dew or r«in to have eatorated the ground with moisture for some 
depth. On the recorrenee of a dry atmosphere with sunshine aod wind, the sorface 
of the soil rapldiy dries; but as each particle ol water escapes (by eraporation) into 
the atmot«phere, its place is supplied (by capillarity) from the stores below. The 
ascending water brings along with it the soluble matters of the soil, and thus the 
roots of the plants are situated in a etreara of their appropriate food. The movement 
prooee^ls in this way so long as the surface is drier than the deeper soil. When, by 
rain or otherwise, the surface is saturated there is no longer any ascent of water; on 
the contrary, the water, by its own weight, penetrates the soil, and if the itDderi3ring 
groimd be not saturated with moisture (as can happen where the subterranean ioaxt- 
tains yield a meager supply) then capillarity will aid gravity in its downward dis- 
tribution. * * * It is easy to see how, in good soil, capillarity thus acta in keep- 
ing the roots of plants constantly immersed in a stream of water or moisture that is 
now ascending, now descending, hot never at rest, and how the food of the plant w 
thus made to circulate around the organs fitted for absorbing it. The same emoses 
that maintain this perpetual supply of water and food for the plant are also effica- 
cioiifi in constantly prt^paring new supplies of food. * ♦ ♦ The more extensive 
and rapid the circulation of water in the soil, the more matters will be rendered 
soluble in a given time; and, other things being equal, the less will the soil be 
dependent upon manures to keep up its fertility. 
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INFLUENCE OP SUNSHINE ON YIELD OF CROP. 

The chartii for April and Maj^ (figs. 1 and 2) reveal the fact that both 
months are comparatively dry, the normal precipitation of neither being 



Fig. 1.— Comparison of precipitation during April and yield of cotton for the years 1893-1903, and 

normal precipitation and yield. 



Fio. 2.— Oompariaon of precipitation during May and yields of cotton for tlie years 1893-1903, and 

normal precipitation and yield. 

a8 much as 4 inches — just sufficient moisture to nourish the plant to 
healthy growth without an abnormal development. A small amount 
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of rain during May enables the farmer to clean out the weeds, and at 
the same time promotes a healthy, but not too rapid, growth of the 
cotton plant. This plant is a great lover of warm sunshine, needing 
during its entire life plenty of warm, sunny days and warm nights. 
It is said to thrive best in a climate where the rays of the sun strike 
the earth almost vertically. 

The time required for the full development of cotton is about seven 
months from the time the seed is placed in the ground to the time the 
staple is ready for the gin. This period should have a large percent- 
age of sunshine and be free from damaging frosts. The growing period 
of cotton is from about the 1st of June to the middle of August. The 
blooms, as a rule, begin to appear early in June and the first l>olls form 
about the first decade in August. During June and part of July 
there should be plenty of sunshine, interspersed with only sufficient 
rain to furnish nourishment to the plant without causing a rapid multi- 
plication of surface roots or a too rapid development of the stalk and 
limbs to the detriment of the bloom and fruit. ' The air should be 
rather dry, since a large percentage of the moisture needed is sup- 
plied by the heavy deposits of dew at this season. 

If the first three months have been favorable, the plant can stand 
considerable rain during the latter part of July and the first half of 
August; and, if there is plenty of warm sunshine during the last half 
of August and much of September, the staple will mature rapidly and 
a large yield will result. This is shown very plainly on the chart 
(fig. 7), where the rainfall for both July and August is much in excess 
of normal, but the records show that the rains were followed by pro- 
tracted warm periods of sunshine. It was under the conditions pre- 
vailing during the year 1898 that the largest yield of cotton in the 
history of the South was produced, up to the close of the period 
covered by this article. 

During the blooming period it is best that there should be no more 
than the normal amount of rain — about ten rainy days per month — 
since too much rain is likely to cause decay of the fruit and shedding. 
The bloom of the cotton plant opens during the early morning and 
remains open to the sun until late in the afternoon; the petals then 
close until the next morning, when they ojjen again. The color of this 
flower undergoes a change from a delicate ecru to light red, and when 
the petals fall off a small boll is left. It is at this stage that very lit- 
tle rain and plent}' of sunshine are required. Continuous cloudiness 
at this stage is very nearly as disastrous as constant rains. 

The normal conditions of temperature and rainfall throughout the 
cotton belt are, as a rule, most favorable for the proper development 
of this delicate plant. April and May, with less than 4 inches of rain 
each, cause the tap root to sink deep into the soil, so that sufficient 
moisture is brought up from below to satisfy the demands of the plant 
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later in the season, when the weather is dry and sunshine prevails. 
The temperature during June and July (figs. 3 and 4) is also a very 



Fig. 3.— Comparlflon of precipitation during June and yield of cotton for the years 1893-1908. and 

normal precipitation and yield. 



Fig. 4. -Comparison of precipitation during July and yield of cotton for the years 1893-1903, and 

normal precipitation and yield. 

important factor, averaging about 78^ for the former month and 80^ for 
the latter. There is a marked uniformity in the average temperature 
among all the States in the cotton belt. 
2 A1904 10 
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August (fig. 5) may be considered a most important period in the life 
of the cotton plant. About the first week in this month the bolls begin 
opening. From the first bloom to the first boll is a period of about 



Fig. 5. -Comparlaon of precipitation during August and yield of cotton for the years 1895-1903, and 

normal precipitation and yield 



Fig. 6.— Comparison of precipitation during September and yield of cotton for the years 1898-1903, 
and normal precipitation and yield. 

seven weeks. The plant continues growing and blooming until the new- 
growth is killed by frost, but it does not bloom so luxuriantly as earlier 
in the season, since much of its vitality is needed to carry the bolls 
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already formed to maturity. During this period of its life an abun- 
dance of light, well-distributed showers and warm sunshine is needed. 
If too much rain falls, the results are peculiarly disastrous; the weed 
will begin to grow rapidly, to the detriment of the fruit; the plant will 
cease to make new blooms and the squares already formed will drop; 
the bolls will decay on account of the accumulated moisture which 
they absorb; the fiber in the open bolls will be either beaten out or 
discolored. 

September and October are the months for picking, and, of course, 
dry weather is needed. Only sufficient moisture is then required to 
nourish the growing bolls and opening flowers, and much of this can 
be secured through the roots, provided the weather early in the season 
has been such as to cause the roots to penetrate deep into the soil. 
Under normal conditions the rainfall is very light during the months 
of September (fig. 6) and October throughout the major portion of the 
cotton belt, affording fine opportunity for securing the matured crop. 

WEATHER CONDITIONS THROUGHOUT THE COTTON BELT. 
YEAR OP QRBATBST YIELD. 

Figure 7 shows the yield of cotton for 1898 — the year of greatest 
yield — together with the rainfall for each month during the season. 



Fio. 7.— Comparison of precipitation for the growing season, and yield of cotton for 1898, the year of 
greatest yield in the period covered. 

From this chart it will be seen that April had just about the normal 
amount of rain, while May was a dry month, its rainfall being 1.1 
inches less than the normal. June had just about the normal amount, 
and it was well distributed throughout the month. July had more 
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than the average amount, as had also both August and September; but, 
coming after the plant had gotten a good start and was well worked, 
and being accompanied by a goodly number of sunshiny days, this 
proved rather a benefit to the crop. A summary of the conditions is 
as follows: During the first decade of April it was rather cool, freez- 
ing teoiperatures occurring in the northern portions of the belt and 
damaging frosts down to central Florida. Cotton made very little 
growth during the month, but the roots seemed to penetrate deep into 
the soil. May was particularly favorable for a rapid development of 
the plant. Rains were just suflScient to furnish the required amount of 
moisture and not to interfere with the thorough cultivation and clean- 
ing of the fields. During June cotton made steady growth under the 
most favorable conditions. There was about the normal amount of 
rain, with just normal temperature. Considerable rain fell early in 
July, causing a rapid growth of the stalk, but these conditions changed 
before the 10th, and the dr^'^ weather following afforded ample oppor- 
tunity to kill out the grass and weeds. Abundant sunshine gave 
renewed energy to the plant. Excessive rains early in August caused 
considerable apprehension among the planters, but more favorable 
conditions prevailed during the latter part of the month and most of 
September, and the result was the largest yield ever recorded. 

YEAR OF SMALLEST YIELD. 

Figure 8 shows the relation between the precipitation and the yield 



Fig. 8.— Comparison of precipitation for the growing season and yield of cotton for 1901, the year of 
smallest yield in the period covered. 

per acre in 1901, the year of smallest output. The rainfall curve for 
April shows that it was a very wet month, nearly 1 inch more than 
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the average. In addition to this the temperature was abnormally low, 
averaging 5^ below normal. Preparation for planting was delayed 
on account of the chilled condition of the soil. May was somewhat 
cooler than normal, with the rainfall over an inch above the aver- 
age. Cotton that was planted made very slow growth; the fields 
could not be worked and became overrun with grass and weeds. 
The early part of June was wet, interrupting work and growth; the 
last half of the month was more favorable, with plenty of warm sun- 
shine, but it was not until late in the month that the work of cleaning 
the fields was completed. July had about the normal amount of rain, 
but it came in the form of heavy downpours, followed by excessive 
heat, causing rapid shedding, rust, and bloom at the top. August had 
about normal temperature, but more than 2 inches above the normal 
rainfall. The accumulated excess of rainfall caused cotton to grow too 
much to weed, and the stalk was watery and unhealthy and the bolls 
failed to mature. Contrary to the rule, September was a cool, wet 
month, interrupting the ripening and gathering of the staple. On 
the whole there was a decided excess in rainfall and a deficiency of sun- 
shine. Frt)m April to September there was a total excess of 7 inches 
in precipitation and a deficiency in temperature of 5°. 

SUMMABIES FOB COTTON SEASONS. 

The year 1893 gave a normal yield of 0.39 bale per acre. The 
weather during April was most favorable; its temperature averaged 
only 3° above normal, while the precipitation was just about the 
seasonal average. May was favorable as to temperature, but there 
was rather too much rain, about 2.5 inches in excess of the average; 
this rendered the soil too wet for cultivation and the fields became 
foul. The same wad true as to most of June, while July had over 
an inch less than its normal amount of rain. The plant grew rapidly 
during May and June. Work was rushed and the fields were freed 
from grass early in July, and the abundant sunshine caused a rapid 
development of the bolls. August had more than the average amount 
of precipitation, but it was so distributed and interspersed with warm 
sunshine as to prove rather beneficial. Picking was interrupted many 
times by rain during September, but killing frosts did not occur until 
late and an average crop was harvested. 

The year 1894 yielded more than the normal per acre, and, as is 
revealed by the charts, was a comparatively favorable season. April 
was warm, with about the usual amount of rain. May and June fol- 
lowed with less than the average. During these three months cotton 
developed rapidly and was in a condition to be benefited by the gen- 
erous rains which came during July and August. September gave 
about the usual amount of sunshine and rain. 

With the exception of 1901, 1895 gave the smallest yield per acre; 
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Apnl was favorable, with about normal weather conditions, but from 
May to August, inclusive, the rainfall was far in excess of the normal, 
while the number of sunshiny days was small; as a consequence it was 
impossible to keep the fields free from weeds and grass, and the plant 
made too rank growth. 

Another poor year was 1896, the yield being 0.02 bale less than the 
average. This shortage was evidently due to the accumulated defi- 
ciency in rainfall throughout the entire season, April being the only 
month with precipitation equaling the normal. The damage from lack 
of moisture was supplemented by excessive sunshine and abnormally 
high temperature. The growth of the plant was stunted early in its 
life and never recovered. 

The yield for 1897 was practically the same as that for 1898, and 
the weather conditions during these two years were very similar, 
except that the amount of rain during the latter was somewhat greater. 

A normal crop was produced in 1899. The temperature averaged 
slightly above normal, and the rainfall somewhat below each month. 
The dry weather during April and May gave the plant such a start 
that it was enabled to withstand the drought later in the season. Its 
roots were forced down into the soil, from which moisture was secured 
during July and August. 

The crop of 1900 was slightly below that of the preceding year. 
The heavy rainfall and low temperatures during much of April retarded 
planting until late. May had about the usual amount of rain, followed 
by what may be termed a wet June and July. August was drier than 
usual, with an average temperature and plenty of sunshine. 

In 1902 the yield was 0.03 bale per acre more than normal. April 
and May were about normal both as regards temperature and rainfall. 
June, July, and August followed with deficiencies in precipitation, 
but the rains were fairly well distributed. 

The year 1903 was only fairly favorable. Too much rain during 
May interrupted work at a critical period. There was about an aver- 
age during each of the remaining months, but unevenly distributed. 
The crop became very gi*assy in many sections early in the season, 
and could not be properly worked and cleaned m time to make a full 
crop. 
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INSPECTION OF FOREIGN FOOD PRODUCTS. 

By H. W. WiLBY, 
Chief of the Bureau of ChemiMry. 

BEGINNING OF FOOD INSPECTION. 

The act of Congress authorizing the inspection of foreign food 
products before entry, which went into eflfect on July 1, 1903, marked 
a new era in the progress of food control in the United States. 
Although authority had been given the Secretary of Agriculture in 
previous years, beginning with 1899, to inspect food products and 
refuse admission to those which were found to be injurious to health, 
a lack of funds prevented the inception of such inspection. 

Up to that time only one article of food manufactured in foreign 
countries and consumed in the United States was subjected to inspec- 
tion for the purpose of ascertaining its fitness for human consumption. 
That article was tea. Under an act of Congress of March 2, 1883, 
and under another act of March 2, 1897, the Secretary of the Treasury 
was authorized, with the assistance of certain experts appointed by 
himself, to inspect all teas offered for import into the United States. 
The language of the latter act is, in part, as follows: 

An Act to preyent the importation of impure and unwholesome tea. 

Be it enacted by the Senate and House of Bepresentatives of the United States of America 
in Congress assembled. That from and after May first, eighteen hundred and ninety- 
seven, it shall be unlawful for any person or persons or corporation to import or 
bring into the United States ,any merchandise as tea which is inferior in purity, 
quality, and fitness for consumption to the standards provided in section three of 
this act, and the importation of all such merchandise is hereby prohibited. * * * 

Sec. 9. That no imported teas which have been rejected by a customs examiner or 
by a board of United States general appraisers and exported under the provisions 
of this act shall be reimported into the United States, under the penalty of forfeiture 
for a violation of this prohibition. 

Sec. 10. That the Secretary of the Treasury shall have the power to enforce the 
provisions of this act by appropriate regulations. 

Sbc. 11. That teas actually on shipboard for shipment to the United States at the 
time of the passage of this act shall not be subject to the prohibition hereof, but the 
provisions of the act entitled "An act to prevent the im]X)rtation of adulterated and 
spurious teas," approved March second, eighteen hundred and eighty-three, shall be 
applicable thereto. 

Sec. 12. That the act entitled "An act to prevent the importation of adulterated 
and spurious teas," approved March second, eighteen hundred and eighty-three, is 
hereby repealed, such repeal to take effect on the date on which this act goes into 
effect. 

Approved, March 2, 1897. 

161 
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THE RIGHT OF INSPECTION JUDICIALLY AFFIRMED. 

Before this time it was a notorious fact that the United States was 
the dumping ground for unmerchantable, impure, and adulterated 
teas. Since the establishment, however, of the inspection of tea 
it has become quite impracticable to introduce into this country 
teas which do not conform to the standards required and authorized 
to be fixed by the Secretary of the Treasury. Objection was made by 
importers to these standards that they were unreasonable and uncon- 
stitutional, basing the claim upon the fact tliat Congress could not 
authorize any other body or person to make regulations of this kind. 
This question was passed upon by the different courts of the United 
States, and finally by the Supreme Court, which, in its decision ren- 
dered on February 23, 1904, aflSrmed, unconditionally, the right of 
Congress to delegate its authority in such matters. The language of 
the court in rendering its decision is, in part, as follows: 

The claim that the statute commits to the arbitrary discretion of the Secretary of 
the Treasury the determination of what teas may be imported, and therefore in effect 
vests that official with l^islative power, is without merit. We are of opinion that 
the statute, when properly construed, as said by the circuit court of appeals, but 
expresses the purpose to exclude the lowest grades of tea, whether demonstrably of 
inferior purity, or unfit for consumption, or presumably so because of their inferior 
quality. This, in effect, was the fixing of a primary standard, and devolved upon 
the Secretary of the Treasury the mere executive duty to effectuate the legislative 
policy declared in the statute. The case is within the principle of Field v. Clark 
(143 U. S., 649) , where it was decided that the third section of the tariff act of Octo- 
ber 1, 1S90, was not repugnant to the Constitution as conferring legislative and treaty- 
making power on the President, because it authorized him to suspend the provisions 
of the act relating to the free introduction of sugar, molasses, coffee, tea, and hides. 
We may say of the legislation in this case, as was said of the legislation considered 
in Field r. Clark, that it does not, in any real sense, invest administrative officials 
with the power of legislation. Congress legislated oi> the subject as far as was rea- 
sonably practicable, and from the necessities of the case was compelled to leave to 
executive officials the duty of bringing about the result pointed out by the statute. 
To deny the power of Congress to delegate such a duty would, in effect, amount but 
to declaring that the plenary power vested in Congress to regulate foreign commerce 
could not be efficaciously exerted. 

SCOPE OF PRESENT FOOD LAW. 

It is evident that in the inspection of food products the right to fix 
Standards is necessary to any efficient action. If, for instance, there 
is no standard of purity, it is impossible for the inspector to determine 
in any case whether or not the article in question is suitable for 
importation. This point has also l>een covered by Congress, which 
has granted to the Secretary of Agriculture the right and authority to 
fix and proclaim standards of purity for food products in the United 
States. Many of these standards have already been fixed and were 
first proclaimed on November 21, 1903. All of the standards adopted 
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up to the present time are to be found in Circular 13 of the Secretary's 
Office, this supplemental proclamation haying been made on i^ecember 
20, 1904. The standards for other food products are under considera- 
tion and will be finally deteimined and fixed in the future. Mean- 
while provisional standards have been constructed which may guide 
inspectors pending the final decisions in regard to these matters. 

The language of the act is made to include food, drugs, beverages, 
condiments, and ingredients of such articles, thus covering practically 
all materials entering into consumption as additions to food or as con- 
diments in food. Under the term "beverages" also it is evident are 
included mineral and other waters which may be oflfered for importa- 
tion into the United States. It is thus seen that the authority for 
the inspection of such imported articles is of the most fundamental 
character, originating, as it must, in Congress, and sustained in all its 
fundamental principles by the Supreme Court of the United States. 
It is doubtless true that the efficiency of this act will only be fully 
manifest after many years of experience, because the complicated 
problems arising in connection with food inspection are of such a 
character that it is unreasonable to suppose they can be decided in 
advance, or even after one or two years of experience. 

EXECUTION OF THE FOOD-INSPEOTION LAW. 

In the beginning of the execution of the food-inspection law an attempt 
was made to fully inform eicporters of food products from foreign coun- 
tries to the United States of the character of the inspection which it was 
proposed to exercise.. Like information was conveyed to the importers 
of foods in this country. For the proper information of the exporters 
in foreign countries the collaboration of the State Department was 
secured. Through the courtesy of that Department the consuls of the 
United States were called upon to vis^ the invoices of articles exported 
to this country. To this end they were supplied with certain declara- 
tions which were to be attached to a duplicate of the regular invoice, in 
which opportunity was given to the exporter to declare the exact char- 
acter of the articles which he proposed to send. 

NATURE OF THE INSPECTION. 

The language of the act approved April 23, 1904, under which the 
present inspection is conducted, requires that the Secretary of Agri- 
culture, whenever he has reason to believe that food products are being 
imported from foreign countries "which are dangerous to the health 
of the people of the United States, or which shall be falsely labeled or 
branded either as to their contents or as to the place of their manufac- 
ture or production, shall make a request upon the Secretary of the 
Treasury for samples from original packages of such articles for 
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inspection and analysis, and the Secretary of the Treasury is hereby 
authorized to open such original packages and deliver specimens to the 
Secretary of Agriculture for the purpose mentioned, giving notice to 
the owner or consignee of such articles who may be present and have 
the right to introduce testimony; and the Secretary of the Treasury 
shall refuse delivery to the consignee of any such goods which the 
Secretary of Agriculture reports to him have been inspected and 
analyzed and found to be dangerous to health, or falsely labeled or 
branded^ either as to their contents or as to the place of their manu- 
facture or production, or which are forbidden entry or to be sold, or 
are restricted in sale in the countries in which they are made or from 
which they are exported." 

From the above language it is seen that the character of the inspec- 
tion is threefold — first, it must be determined whether the articles 
which are imported contain substances which are deleterious to health 
and which are not natural constituents of the articles imported; second, 
whether they are misbranded or mislabeled in any manner so as to 
deceive the purchaser either as to the character of the contents of the 
package or as to the country in which they are manufactured or from 
which exported; and, third, whether they are of such a character as 
to be forbidden entry to, or be restricted in sale in, the country where 
made or from which exported. 

WHAT 18 DONE FOR EXPORTERS. 

The last clause of the law perhaps needs a word of further explana- 
tion. This country sympathizes with other countries in the efforts 
which they are making to improve the quality of food products and to 
restrict and control the adulteration thereof. Naturally, in countries 
where laws have been established relating to the control of foods 
there may be large quantities of food manufactured or on hand which 
can not be sold or offered for sale in the country where they are made. 
It is only a natural incident of trade that the owners of such foods 
should seek an outlet for them; in other words, send them to countries 
where rigid inspection is not pi*acticed. This country, moreover, 
believer that the efforts of foreign countries in improving the quality 
of their foods should be supported by our own action. If, therefore, 
we should continue to accept from such countries food products that 
are contmrv to their own laws, we should be aiding and abetting the 
disobedience of law in foreign countries. We discourage the ship- 
ment from the United States of food products which are of a character 
contrary to existing regulations in foreign countriea to which they 
are consigned. We go further than this; we offer to examine before 
shipment cargoes of American food products intended for such coun- 
tries, to determine whether or not they are suitable for eicport. We 
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refuse to give a clean bill of health to such food products if they are 
found on examination to be of a character forbidden by the laws of 
the countries to which they are consigned. This is done under direct 
authority of Congress, which says that the Secretary of Agriculture is 
authorized ''to investigate the character of the chemical and physical 
tests which are applied to American food products in foreign coun- 
tries, and to inspect before shipment, when desired by the shippers or 
owners of these food products, American food products intended for 
countries where chemical and physical tests are required before said 
food products are allowed to be sold in the countries mentioned * * *" 
We thus propose to discourage in every possible way the shipment 
of such contraband articles of food to foreign countries. If in disre- 
gard of the provisions of our law American citizens export to foreign 
countries food products which are forbidden therein, they can not 
with any justice claim any protection from the United States, because 
they have neglected the very simple precaution, which it is their right 
to secure, namely, such an inspection before shipment as has been men- 
tioned above. 

PBOCEDURE IN INSPECTING IMPOSTS. 

It may be of interest to give a brief outline of the manner in which 
the inspection of food products oflfered for import into the United 
States is effected. The law authorizes the Secretary of Agriculture 
to ask the Secretary of the Treasury to secure samples from any 
invoice of food products which he may think demands inspection. In 
harmony with this request the Secretary of the Treasury, through the 
proper officials at the ports, issues a notice of detention to the con- 
signee of the invoice and at the same time secures the samples requested. 
These samples are sent to one of the three official laboratories — which 
are at present established at Washington, New York, and San Fran- 
cisco — where the examination takes place. If the samples in ques- 
tion are found to be of a nature contrary to the provisions of the 
law, the consignee is at once informed of this fact and an opportunity 
is given him to submit evidence of such nature as he may desire 
to prove the fitness of the article for import. The evidence may be 
submitted either in pei-son by the consignee or by his attorney, or in 
writing. This evidence is carefully considered, and every opportunity 
is afforded the consignee to prove the fitness of his wares for entry. 
If after the investigation is completed we are satisfied that the articles 
are of a nature which is not forbidden by the law, the detention is sus- 
pended and the articles are released, and take their usual course. If, 
however, the investigation shows that the articles, as had been sus- 
pected, are unsuitable for importation, the Secretary of the Treasury 
is requested to secure a reshipment of these articles beyond the jurisdic- 
tion of the United States. If this is not done within ninety days from 
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the time the notice is received, the Secretary of the Treasury, under 
authority of law, is entitled to take possession of the articles and destroy 
them. 

It so happens that even with every effort which may be made to fully 
inform importers and exporters of the character of the law, many 
invoices are sent, innocently on the part of both importer and exporter, 
which are found to be unfit for importation. In these cases as great 
facilities as possible are given the importer to comply with the pro- 
visions of the law so as to minimize the extent of the delay and the 
loss which he must suffer. It is evident that as the experience in the 
execution of the law is increased and as importers and exporters are 
better informed in regard to its provisions they will be the better able 
to comply therewith. In fact, much of the friction and delay which 
were at first experienced in the execution of the law have been already 
removed, and it must be said, to the credit of the importers, that the 
great majority of them express themselves as heartily in sympathy 
with the purposes and processes of the law. It is largely by the help 
of the sympathetic collaboration of the importers that the execution 
of the law has been made as effective as it is. 

THE WORKING OF THE INSPECTION LAW. 

Some detailed information in regard to the character of the inspec* 
tion will give a better idea of the working of the law. 

OLIVB OILB. 

In the matter of olive oils it was found by inspection that many of 
the so-called olive oils offered for import were mixed with large or 
small quantities of other edible oils. There are a great many vege- 
table oils which are excellent for edible purposes; for instance, as is 
well known, the purified cotton-seed oil, which is produced in large 
quantities in this country, is an excellent edible oil. In like manner, 
peanut oil possesses properties which commend it very highly as an 
edible product. Sesame oil, which is not produced to any great extent 
in the United States but is a large commercial product in southern 
Europe, is also an edible oil of fine quality. Perhaps the best of all 
of the vegetable oils other than olive is that of the sunflower seed, 
which, however, is not manufactured commercially in the United 
States, and which, in so far as is known to the Bureau of Chemistry, 
is not used to any large extent as an adulterant of olive oil. It is 
claimed by some manufacturers that the introduction in small quanti- 
ties of these edible oils improves the character of olive oils. Tkis may 
or may not be so, but at any rate the fact has no bearing on our own 
law relating to imports. It is evident that an olive oil which contains 
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any added portion of another oil and yet bears on its label the term 
"pure olive oiP' or *' olive oil" is misbranded, since the contents of 
the package are not pure olive oil or olive oil. Fortunately, chemical 
processes have been so refined as to enable the inspector to determine 
even the addition of small quantities of such edible oils to an olive oil. 
A great many of such invoices have been inspected and found, by rea- 
son of the false label, unfitted for importation. In order to avoid 
unnecessary inconvenience, in the first instance of this kind, where it 
was apparent that the importer was perfectly innocent of any inten- 
tion to defraud, he has been allowed to relabel the packages in such 
a way as to plainly show that they contained a compound. This, 
however, was only a temporary expedient for the convenience of the 
importer. It will be necessary in future, in order to strictly comply 
with the provisions of the law, that the original label be so printed as 
to indicate the character of the mixture. 

PRESERVATIVES IN POOD PRODUCTS. 

The attitude of the executei-s of the law in regard to preservatives 
in food products is a conservative one. Where actual demonstration 
or the weight of expert authority has shown that a preservative is 
injurious to health its occurrence in a food product is deemed repre- 
hensible. In all cases the importers are notified of the existence 
of a preservative in these products, and when it is deemed injurious 
to health such products are excluded. In the execution of the law 
the tendency is to reach a point where all preservatives in food 
product^ will be eliminated. It is not regarded as necessary, in order 
to preserve food products, that chemical preservatives be employed, 
save those of a condimentary nature which have been used from 
immemorial times, namely, sugar, salt, spices, vinegar, and wood 
smoke. These are not only condimentary, but also to a certain 
extent preserv^ative bodies whose presence is indicated by flavor and 
color, and which in moderate quantities are regarded not only as 
uninjurious but useful. The utility of condimentary bodies in pro- 
moting digestion is unquestioned, and hence there can be no logical 
basis for regarding such bodies as deleterious. On the other hand, 
noncondimentary bodies which do not reveal themselves by taste or 
odor are looked upon with the greatest suspicion. Such bodies as 
salicylic and benzoic acids, formaldehyde, boric acid and borax, and 
sulphites and sulphurous acid, are regarded as unnecessary and as 
positively deleterious. Such noncondimentary substances probably will 
be entirely excluded from food products, and their admission for the 
time being will be only under certain restrictions, which will preserve 
the public health from any appreciable injury. 
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PRESERVED MEATS AND FRUITS. 



Preserved meats. — The question of the importation of preserved 
meats, other than those cured in the ordinary manner by salting, 
smoking, or pickling, is a matter of considerable importance. Espe- 
cially is this true of comminuted meats, which by reason of their fine- 
ness of subdivision are not capable of being identified in respect of the 
animal from which they are derived. Practically all civilized countries 
now have a system of inspection of animals intended for slaughter, 
which to a certain extent insures the wholesomeness of the product. 
The character of the meats, for instance, which enter into a sausage 
does not appear from an examination of the package itself, and hence 
such bodies are open to the greatest suspicion. It is deemed advisable 
in these cases that the exporter should be required to furnish a cer- 
tificate of inspection by official authority as to the animals from which 
the meats are derived. This is only reasonable, and it is not believed 
that such meats should be allowed to enter unaccompanied by a cer- 
tificate of purity of this kind. The many cases of poisoning from 
trichinsB and ptomaines, due to the consumption of meats, and, espe- 
cially in the case of ptomaines, of preserved meats, should render 
inspectors extremely careful to be certain that articles of this kind are 
not deleterious to health. The inspection of sausages and other com- 
minuted meats has given greater cause for concern to the officials in 
charge of the execution of the law than almost any other kind of food 
products. 

Preserved fruits. — In the case of preserved fruits it is held to be 
only just that they should be true to name; that they should be manu- 
factured only from the fruit itself or the pure expressed juice thereof; 
that the products should contain no artificial coloring matter and no 
added substance save sugar; and that the sugar used should be sucrose, 
and not the article commonly known as glucose or some other substi- 
tute. The presence of preservatives in such food products is not 
regarded as necessary, since properly prepared marmalades, jams, and 
jellies do not require any chemical preservSitive to keep them in good 
condition. 

BEYERAGEB. 

The question of beverages is one to which careful attention is given, 
in view of the fact that their labels are often misleading. For instance, 
in the case of imported wines which bear a name authoritatively given 
to wines in the countries where they are made, it is important that 
such wines should be true to name, and, if accredited by label to a 
certain vineyard, that they should be the pure, unmixed product of 
that vineyard. Such, unfortunately, is not always the case, and 
inspectors are often unable to decide simply by the appearance, flavor, 
and chemical composition of the wines whether or not the label is 
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true. To reach a just decision in this case recourse must be had to 
certificates of purity, obtained from the growers or makers of wines 
and from those through whose hands they must pass before they 
arrive in this country. It is not believed that it is a hardship to 
require such certificates. For instance, in the importation of high- 
grade cattle into the United States the pedigree of such cattle is 
required, and it seems only right that in the importation of high- 
grade wines a similar pedigree should accompany the invoice. What 
is true of wines is true to even a greater extent of brandies, whiskies, 
liqueurs, and other beverages of a similar character imported from 
foreign countries. The object in all cases is to secure honesty of 
labeling and purity of product in order that the people of the United 
States may not be defrauded in the one case financially nor injured in 
the other case hygienically. 

EXTENT OP THE INSPECTION. 

The extent of the inspection during the first year of the existence of 
the law is shown from the following table: 

Imported food samples received by the Bureau of Chemistry and results of inspection 
reported, from July i, IBOSy to June SO, 1904- 



Results of inspection. 


Wine. 


Meat 


Olive 
oil. 


Miscel- 
laneous. 


Total. 


Fdnnd contrary to law: 

Admitted with a caution, on the ground of being first 
offense 


50 

1 

87 
4 


9 
9 

2 

11 


11 

10 

14 
2 


88 

17 

8 
5 


108 


Admitted after the labels were changed to harmo- 
nize with the law 


87 


Required to be reshipped beyond the Jurisdiction of 
the United states 


56 


Condemned, but not disposed of 


22 






Total 


92 
776 


81 
150 


37 
476 


68 
255 


223 


Pound to comply with the law 


1,657 






Total number of samples examined from invoices 
detained 


868 


181 


513 


318 


1,880 






Samples taken from invoices not detained 


SOO 


2 


3 


61 


360 



GENERAL RESULTS. 

Although the inspection of food products has not yet extended over 
two years, it is already seen that most beneficial results have been 
obtained. Fortunately, during all this time no recourse has been had 
to the courts, either to secure the enforcement of the act or to prevent 
it. In nearly all cases importers have been satisfied with the evidence 
furnished, and have collaborated cordially with the oflScials of the 
Treasury Department and those of the Department of Agriculture in 
securing compliance with the provisions of the act. It is true there 
has been some misunderstanding in regard to what the act means, and 
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this misunderstanding has been shared, to some extent, by foreign 
governments; but this has not interfered in any way with the proper 
execution of the law. 

No attempt has been made to execute the law in any except the broad- 
est spirit, and every courtesy possible within the proper construction 
of the law has been extended to those importers who innocently were 
violators of its provisions. 

It is gratifying, also, to kn6w that the exporters in foreign countries, 
as a rule, have been eager to learn of the exact character of the require- 
ments of the law, and in many cases have made an earnest effort to 
comply with them. Nevertheless, as in all cases, there are some in- 
stances where it is evident that compliance with the law will only be 
secured by its rigid execution and not by volimtary action. 

One unfortunate circumstance connected with the enforcement of 
the law is that up to the present time it has not been possible to inspect 
more than a very small percentage of imported products. It thus 
may happen that an article may be excluded at one time or at one port 
and the same article admitted at another time or at another port. This, 
of course, has the appearance of discrimination when in reality it is 
only a necessity that arises from impossibility of complete inspection. 
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I. OBOWINO CROPS UNDER GLASS. 

By B. T. Galloway, 
Chief of the Bureau of Plant Industry. 

INTBODUCmON. 

With the rapid growth of population and the shifting of industrial 
centers there have been constant changes in agricultural practices. A 
study of the world's history shows that while agriculture has been, 
and will continue to be, the primary basis of wealth, it has reached its 
highest development where most closely allied with the factory. No 
country can continue to be prosperous where agriculture is the sole 
dependence, nor can any country hope to be independent and enjoy 
the best fruits of its industry where manufacturing constitutes the chief 
source of wealth. The farm and the factory must go side by side in 
order to bring about the greatest progressive, intellectual, and indus- 
trial development. 

Within the last decade there has been an enormous increase in our 
manufacturing interests, so that it is not surprising to find that the 
output from the factory now constitutes 66 per cent of our annual 
production of wealth. A study of the figures presented to us in the 
annual reports of the Department of Agriculture and other branches 
of the Government dealing with statistical matters shows that coinci- 
dent with the development of factories in a community there has been 
a corresponding increase in the value of farms and farm lands, as well 
as of the products of the farm. The great era of manufacturing upon 
which this coimtry is now entering is bound to have a beneficial effect 
upon agriculture, for aside from the great possibilities of agricultural 
development alone, without reference to other industries, it is clear 
that as factories continue to increase in number and enlarge their out- 
put, agriculture must necessarily grow to meet these conditions. 

PROBLEMS FOK THE AMERICAN FARMER. 

Nearly all of the best arable land of the country has now been taken 
up, and those who are most vitally concerned with soil production 
realize that henceforward the main problem for the man who intends 
to make cultivation of the soil his occupation will be not so much a 
question of greater acreage as of greater production from a given 
acre. If America hopes to continue her phenomenal development, 
2 A1904 11 161 
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she must be able to produce not only the enormous quantities of food 
required for her own increasing industrial population, but a large 
share of the food for other nations as well. 

The average production of wheat in this country is little more than 
12 bushels per acre; for corn, the average production is 25i bushels 
per acre; for oats and barley, the average production is 28 and 26 
bushels per acre, respectively. During the past thirty years thei'e 
has been a constant variation of these avei-ages for diflferent parts of 
the country. In the great grain-producing areas of the West the 
average has been decreasing. In certain sections of the East, on the 
other hand, the average has been growing higher. The important 
work carried on by this Department, as well as by the State experi- 
ment stations, is doing much to bring about larger yields from a 
given acreage. A study of agricultural statistics, especially for the 
past twenty years, will show that where States and State authorities 
have been active in agricultural propaganda work, and where the 
experiment stations and colleges have paid marked attention to the 
farms and farmers' interests, there has been a material benefit, mani- 
fested directly by new methods of crop production, new industries 
and diversification, and marked improvement in the value of the crop 
for a given area. 

Recognizing, therefore, the necessity for greater diversification and 
greater production per acre, the question arises, in what manner can 
this result best be brought about? With the increasing growth of our 
cities and the accumulation of great numbers of people in compara- 
tively small areas, with the extension of railroads, telephone and tele- 
graph systems, rural free-deliver}^ and trolley lines, there will be an 
increasing demand for many agricultural products which must of 
necessity be grown by intensive methods; that is, such products will be 
of a more or less perishable nature, and for this reason they will have 
to be grown comparatively close to where they are to be consumed. 

This necessarily gives rise to another proposition, namely, that to 
grow crops close to the point of consumption requires their production 
on land in the immediate vicinity of cities and towns, the value of 
which is greatly above that of the average farm lands. The more 
valuable the land the greater the need for economizing every foot of 
it and the greater the need for thorough knowledge of all the factors 
governing plant growth. 

The population of twenty of our largest eastern cities and their con- 
tributory territory will aggregate 15,000,000 people. Both population 
and wealth are constantly increasing, and in consequence there is a 
growing demand for something more than the mere necessities of life. 
Fruits, flowers, and vegetables are needed to meet the requirements of 
life, and these, to be furnished at their best, must be grown for the 
most part close at hand and produced in such a way that the largest 
return can be secured from a given area of land with a minimum risk. 
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To accomplish this result it must be practicable to control to a large 
extent climate, soil, moisture, temperature, and, in a measure, light. 
The only way this can be done successfully and practically is through 
the medium of glass houses. 

A few years ago structures of this kind were looked upon more or 
less generally as a means for supplying the tables of a comparatively 
few wealthy private individuals or to serve for the growing of orna- 
mental plants which had no strictly economic value. At the present 
time this view of the subject is rapidly changing and the time has come 
when the constraction of glass houses and the production of plants 
under glass are regarded much in the same light as the development of 
manufacturing interests in a large factory; in other words, a modern 
greenhouse establishment is so handled at the present time that in many 
respects it is a factory, utilizing nature's forces in a way to reverse the 
seasons for the purpose of converting into wealth the products of the soil. 

What are the possibilities in this field, and what are the steps in be- 
ginning a work which, of necessity, must be of the most intensive kind? 

THE MAN FIRST. 

There is a great deal being said and written at this time about farm- 
ing as a vocation. Many inducements are being held out to city 
people and others, and many erroneous statements are being made as 
to the opportunities in this field. Unquestionably, there is need for 
pointing out the advantages of rural life, but, like all good things, the 
tendency sometimes is to carry the argument too far, and this results 
in inducing many people to go into the country or to undertake farm 
life who are wholly unfitted for the work. The city man is often misled 
by statements written by those who are not thoroughly conversant with 
the facts, and, again, by those who have interests at stake and who 
would directly benefit by inducing the prospective farmer to invest in 
land. It would seem well, therefore, to caution the reader on this 
one point and to lay before him plainly the facts in reference to some 
of the more important requirements in the matter of undertaking the 
lines of work to which we shall refer farther on. 

In such intensive work as must necessarily be carried on in connec- 
tion with the growing of plants under glass it is essential that the man 
who is proposing to undertake it should be in the prime of life. It is 
not work for men beyond middle age, nor is it work for men with weak 
constitutions. While the work is not necessarily heavy, it is of ^uch 
a nature as to require strict attention, and while it is for the most part 
in the open air and therefore not as likely to bring on certain diseases as 
in the case of other more confining occupations, it frequently happens 
that exposure is required, and such exposure can only be borne by men 
of comparatively strong constitutions. 

In addition to the foregoing, those who are contemplating work of 
this nature must or should have a thorough business training. More 
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failures result from lack of good business capacity in this field than 
from all other reasons combined. It frequently happens that a man 
may be successful in growing crops and in getting them into good condi- 
tion for marketing, but through lack of knowledge or lack of ability 
to appreciate the main facts with reference to the commercial handling 
of his products he fails. 

As a further necessity in this work, it should be pointed out that 
some experience is required — the more experience, of c*ourse, the 
better. It is not always practicable for a man contemplating entering 
a field of this nature to have had experience in intensive lines of hor- 
ticultural work. If he can not get it by direct practice, he should 
spare no effort to find out all he can as to what others are doing; visit 
those who are engaged in the business; secure the various works that 
have been published on the subject; consult the experiment station 
reports; and familiarize himself in every way with what the world is 
doing in this field. If he will do this, and if he is a man of keen per- 
ception and observation, he will soon be able in a measure to manage 
his own affairs. 

So much, therefore, for the man. The fields that are open may be 
considered under several heads: General plant growing; special fields, 
as vegetable growing and flower growing; and then the ultraspecial 
fields, as specialization with certain crops, such as roses, carnations, or 
violets. 

GENERAL PLANT GROWING. 

The field of general plant growing probably offers more oppor- 
tunities than any of the others; that is, opportunities for a greater 
number of people. In the vicinity of every town or city having a 
population of from 3,0Q0 to 10,000 there may be found in most cases 
good openings for the ambitious and progressive young man who 
desires to supply a home market with geneml crops which may be 
grown partly under glass and partly in a very intensive way out of 
doors. The demand in towns and cities of this size, of course, is not 
for any great quantity of any one thing; hence, the necessity for pro- 
ducing a variety, as ornamental plants for use in home yards, plants 
for cut flowers, vegetables, etc. — a general miscellaneous stock. 

In work of this nature it is essential that the location selected be 
within easy reach of the business limits of the city, for the grower 
will have to depend largely for his trade on those who may visit his 
establishment. Such being the case, land must be secured, if practi- 
cable, within easy access of those who may wish to visit the place as 
prospective buyers. 

For an ordinary establishment of this nature half an acre of ground 
is suflScient for a small start. An acre would be better. Due atten- 
tion must be given to the location with respect to soil, water facilities, 
and opportunities for securing fuel and other essential things required 
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in general work. In most cases half an acre of ground under such 
circumstances can be bought for $500. To equip properly a small 
greenhouse would require another $500. For miscellaneous equip- 
ment, including tools, outbuildings, and stock, $200 would be neces- 
sary for a start. Thus, there would be invested in the neighborhood 
of $1,200. If the man himself wished to live at the place, as he should 
do, it would probably require from $800 to $1,000 for a home. In 
producing a variety of crops, as indicated above, the gross income 
from such a place should be at least $1,200 per annum. Practically, 
all the work on such a place could be done by the owner, with some little 
assistance from time to time in spring and fall. 

The crops handled should be a general assortment of bedding plants, 
a small collection of ornamentals— such as palms, ferns, etc., which 
could be sold as pot plants — and carnations, roses, chrysanthemums, 
etc., for cut flowers during the winter. A considerable portion of 
this work can be done out of doors, the plan being to have the out- 
door crops grown in such a way as to harmonize with the plans for 
inside work. Of course, a definite system must be followed, and this 
systeiA will in a measure depend on local conditions. A few hotbeds 
and cold frames will add materially to the possibilities of such an 
establishment and will allow the owner to increase his stock consider- 
ably, especially of spring-bedding plants, which may be started earlier 
in the greenhouse and then moved to the frames outside as the season 
advances. 

VEGETABLE GROWING. 

Vegetable growing as a specialty is more profitable near the larger 
cities. Cities ranging in size from 25,000 in population upward are 
the ones which should be considered in this connection. The reasons 
for this have already been briefly alluded to, but may again be referred 
to here. They are, chiefly, that vegetable growing must necessarily 
be specialized and that there can be a demand for special crops in large 
communities only. Since the I'apid extension of vegetable growing 
in the South and the better facilities afforded for the shipment of such 
crops as lettuce, cucumbers, etc., the field for the growth of vegeta- 
bles under glass has been considerably restricted. There are still good 
opportunities here, however, and the larger the city the more chances 
there are for success. The grower in this case can sell his own crops, 
or he can sell them through a commission merchant or wholesale 
dealer in the city or cities to which his locality is tributary. 

In this work larger areas of land are required. From 1 to 5 acres will 
answer the puri)ose, but for a larger business 10 acres or even as many 
as 20 acres may be necessarv. The nature and character of the soil 
play an important part, ana the grower should be in a situation to 
control the soil so far as possible; that is, he should not be so placed 
as to have to purchase his soil, which is an expensive item in itself, as 



Digitized 



by Google 



166 YEABBOOK OP THE DEPABTMENT OF AGBIOULTUBE. 

this takes out of his hands to a certain extent the possibility of control- 
ling conditions. In the growth of such crops a quick, early-maturing 
soil is absolutely es&ential. By this is meant a soil readily adaptable to 
cultivation, that contains comparatively little clay, and that holds mois- 
ture readily and yet dries out quickly; in other words, a good, rich gar- 
den loam. The soil under glass must be changed every year and some- 
times more than once a year. It is essential, therefore, to have oppor- 
tunities for replenishing the soil without too much expense. 

The chief crops that may be grown are lettuce, cucumbers, and 
tomatoes. As incidental crops, mushrooms, beets, dandelions, cauli- 
flowers, etc., may be used. Lettuce and cucumbers, however, consti- 
tute nine-tenths of the crops that are grown in this way, and, all things 
considered, are more profitable than anything el^e in this field. (See 
Pis. IV and V.) 

In beginning a work of this nature it is essential to consider the fact 
that when a start is made it will have to be on such a scale as to enable 
the grower to produce crops not only of good quality, but in suflicient 
quantity to pay a dealer to handle them. This is especially true if the 
grower depends on conunission merchants or wholesale dealers 4x> mar- 
ket his products. The first essential is to grow good crops; the second 
is to produce them in such quantities that the demand when once 
created will not fail for lack of supply. Many beginners make the fatal 
mistake of starting in such a way that they can not develop a good busi- 
ness for the reason that the supply of their product is not constant. 
The commission merchant or the wholesale dealer depends on a constant 
supply to build up his trade, and if he can not depend on the grower he, 
of course, can not afford to give as high prices as where the quantity 
to be had is constant. Lettuce, for example, is grown under glass 
usually from October until March, three crops being produced in this 
time. The first crop should be on the market by Thanksgiving Day or 
earlier, and there should be a steady supply through the rest of the sea- 
son until the middle of March. If the grower, having produced a good 
product, has found a ready market for it, he will lose it if for any rea- 
son his supply stops for a week or ten days or two weeks during the 
actual season of demand. This will hold true for all other crops. 

To start in work of this kind on the basis of 5 acres would require 
something like the following as an outlay: 

Five acres of land, at $250 per acre $1» 250 

One greenhouse, 20 by 100 feet 1, 200 

Hotbed, sash, and miscellaneous equipment 550 

Total 3, 000 

The intelligent grower, conducting his work in a proper manner, 
planning well and using good business methods, should be able to 
secure from this amount of land and glass a gross income of from $2,000 
to $3,000 annually, or a net income of from $1,500 to $2,000. 
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Fig. 1.— Modern General Establishment, Showing Arrangement of Houses, 
Heating Devices, etc. 



Fig. 2.— Interior of Modern Cucumber House, Showing Methods of Planting 

AND Training. 
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Fig. 1.— Modern Mushroom Establishment, Showing Specially Constructed Houses. 



Fig. 2.— Tomato House, Illustrating Methods of Forcing Winter Tomatoes. 
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CUT-FLOWER GROWING. 

Cut-flower growing is the most profitable field in the growing of 
plants under glass. It is most profitable for the reason that there is a 
gi'eater demand for cut flowers than for vegetables, and while the risks 
in some cases are greater the profits are correspondingly large. The 
work in this field may be of two kinds — the growing of mixed crops, 
or specialization with one crop alone. 

By mixed crops is meant the growing of three or more crops of 
flowers, such as roses, carnations^ violets, and chrysanthemums. In 
this field the best openings are to be found near cities with a popula- 
tion of from 10,000 to 50,000. There is always a demand in cities of 
this size for cut flowers, and this demand is frequently increased if 
there are any special institutions in or near such cities, such as col- 
leges, universities, etc. 

The grower here may either handle his own products or sell direct 
to dealers in the cities. It is more profitable, if capital can be secured, 
to handle one's own products. A store in the town or city eliminates 
the middleman and enables the grower to take not only the profits 
from the growing of his crops, but the commissions which must be 
paid for selling the flowers as well. These usually represent about 
100 per cent. In other words, the crops which the grower sells to the 
retailer in the city are sold by the latter at about 100 per cent advance 
over the prices paid to the grower. Considering the extra expense of 
store rent, clerk hire, etc., a considerable portion of this profit may 
just as well be secured by the grower, if he has the business capacity 
and can manage the details connected with both the city department 
and the producing department. 

Moreover, this field offers opportunities for those who for various 
reasons can not obtain sufficient ground very near to a city. In other 
words, flowers such as have been mentioned grown under glass may be 
shipped with perfect safety from 50 to 300 miles, thus broadening the 
field of the prospective grower. This makes it practicable to secure 
land at very reasonable prices; but in addition to this must be con- 
sidered the extra expense of express and freight rates both in the 
transportation of the crops produced and in the transportation of the 
material actually required for the work, such as fuel, manure, etc. 
Ordinarily, however, many choice locations can be found in the vicinity 
of a city where half an acre or an acre of ground can be secured at a 
price of from $250 to $500 per acre. It is not always practicable, 
however, to secure land as reasonably as this; more often, half an acre 
of such land will cost $500. 

Starting with such an area of land, three houses may be constructed, 
each at a cost of $1,000. In these may be grown roses, carnations, 
and violets. In this connection it is necessary to emphasize the fact 
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that these crops can not be successfully grown all in the same house. 
Each requires a special temperature and special treatment, and hence 
the necessity for division of labor. With the land costing $500, three 
houses, $3,000, general equipment, $500, and a home for the grower 
costing at least $1,000, we have an investment of $5,000. The gross 
income from such a place should be at least from $3,000 to $3,500 
annually and the net income from $1,800 to $2,000. 

If such an establishment is rightly planned in the beginning, it may 
be extended until the entire half acre is covered with glass. In such an 
event, of course, the grower will have to depend entirely on the out- 
side for his soil and manure, but this is not a diflBcult problem in the 
vicinity of a city. The gross income from ^uch an establishment should 
be from $10,000 to $12,000 and the net income from $3,600 to $4,000. 

Specialization in this field will be conducted in about the same man- 
ner as already described, except that the grower will limit himself to 
one crop, such as roses, carnations, or violets. (See PI. VI.) There 
are some advantages in this and some disadvantages. The advantages 
arise chiefly from the fact that it seldom happens that all three crops 
fail in one season, while it sometimes occurs that one crop, for reasons 
which can not well be controlled, either falls off materially or else fails 
completely. A complete failure, however, is or should be very infre- 
quent unless through bad management or lack of knowledge on the part 
of the grower. Specialization offers opportunities for growing crops 
of the highest quality and for competing in the market for the very 
best prices. The cost of such work is practically about the same as for 
general flower growing, already described. The opportunities, how- 
ever, are more restricted, for the reason that to compete in this field 
one must grow the very best material. In other words, to be a spe- 
cialist means the growing of the very best of crops. To be a specialist, 
furthermore, means certain knowledge and a certain temperament 
which are difficult to find. The general gardener, or one who has been 
trained in the growing of a number of crops, very frequently fails 
when he attempts to specialize, because he knows too much about 
too many things to make a good specialist. Some of the best special- 
ists in violet growing are men who have known little or nothing about 
growing any other crops, and have gone into the business from the 
workshop or from the farm. Going into business in this way, the 
prospective grower has no preconceived ideas or notions about how 
the crops ought to be handled; his whole mind is centered on one 
thing, and he is not carried away by suggestions coming to him as the 
result of former experience in producing other crops. What is stated 
here in regard to the owner is applicable, of course, to the men whom 
the owner must secure for his help. Given a bright, quick-witted 
young man, with no prejudiced views as to the growing of crops, he 
will in most cases make a better specialist than one who has had con- 
siderable training in general gardening work. 
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FiQ. 1. -Carnation House— Plants Just Set Out. 



Fig. 2.— Rose House at Christmas— Roses Grown for Cut Flowers. 
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REQUIREMENTS OF THE SUCCESSFUL. FRUIT GROWER. 

The successful fruit grower, in the first place, must be a good 
general farmer; he must understand all about teams, the use of tools, 
plows, and barrows, and the methods of preparing land, seeding, and 
cultivating. He should have some knowledge of chemistry, so as to 
know how to buy and mix his fertilizers and study the chemical needs 
of his crops. Knowledge of plant pathology and physiology is essen- 
tial, and he must keep fully abreast with the latest methods of defend- 
ing his plants against disease. He must also be enough of an ento- 
mologist to know every bug or insect which commonly attacks his 
crops. He should know fruits and fruit trees thoroughly, at least all 
the species which he grows; he must be familiar with the merits and 
defects of old varieties and be quick to discover the value of new ones. 
He must read everything published about his favorite fruit, and be 
prepared to sift the useful information from that which is not appli- 
cable to his local conditions. He must also be a good business man in 
order to buy his supplies to the best advantage and market his crops 
with profit. Many fruit growers have failed on account of weakness 
in this latter point, being unable to successfully market their fruits 
after they have grown them. 

INTENSIVE FRUIT GROWING ESPECIALLY ADAPTED TO SMALL FARMS. 

The fi-uit grower on a small place has certain advantages over the 
man who attempts to work a large area. There are several reasons for 
this. Most men are not able to give to more than a limited area the 
personal attention which is one of the great factors in success with 
trees and plants. Where large areas are planted much of the work 
must be delegated to subordinates, who usually are not equal to the 
owner in their attainments. With a small place under the inunediate 
eye of the owner the various operations of pruning, cultivating, 
spraying, etc., may be done well and done in time. In the matter of 
spraying, for instance, the delay of a week may make all the difference 
between success and failure in preventing injuries by codling moth, 
apple scab, pear-leaf blight, and various other fungous diseases and 
insect pests of fruit trees. In the matter of cultivation, not infre- 
quently a difference of three days, especially if an inopportune rain 
should come, may result in such a growth of weeds that the tools will 
not destroy them, and they may gain such a start as to make it unprofit- 
able to pull them by hand, while if they are not destroyed the crop 
will be a failure. 

The tendency of modern fruit growing, especially modern fruit 
marketing, is to produce sufficient quantities for carload shipments. 
From many localities the carload is the unit of shipment. This almost 
necessarily has driven men into planting on a large scale. In Georgia, 
Texas, and other Southern States the refrigerator carload of peaches 
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is the main factor of commercial success of the industry. There is no 
doubt a great advantage in marketing fruit, especially peaches and 
apples, in carload lots, and certainly the manager of a large place 
deserves credit for the organization and planning necessary to grow and 
market fruit on this scale with even a fair degree of success. He can, 
however, hardly hope to compete in yield per acre and refinement of 
methods with the fruit grower on a farm of, say, 100 acres or less. 
Moreover, it is not rare to find these small farmers doing a big business. 
There are fruit farms of less than 100 acres in several of our fruit 
growing sections where a business of $12,000 to $15,000 annually is 
carried on. These "big little farms" are really the most interesting 
studies in horticulture. Intensive methods are the secret of their 
success. 

Fruit growing has always been more or less high-class farming. * It 
has been largely undertaken by bright and observing men, who as a 
rule are more interested in their profession than the ordinary farmer. 
This does not mean that there are not capable and even brilliant men 
engaged in plain farming and stock raising; still, as a rule, the men 
who take up fruit growing as their specialty are above the average in 
energy and intelligence. There were some very bright and scholarly 
minds in the old school of horticulturists. Such men as Hovey, Man- 
ning, Wilder, the two Downings, Elwanger and Barry, and P. J. 
Berckmans are a credit to any profession. Few of these men grew 
large quantities of fruit as we estimate to-day, but they laid the foun- 
dations for modern American horticulture and gave a great impetus 
to fruit growing in its early days. 

INTENSIVE FARMING OONTRA8TBD WITH EXTBNSIVB FARMINQ. 

The usual aim of the fruit grower as well as the farmer is to 
produce large quantities of salable produce with the least amount of 
labor and invested capital. In many cases, especially in opening up new 
countries, extensive methods were probably the most profitable at the 
outset. In extensive farming nature is depended on to do the greater 
part; man does comparatively little. In intensive methods the oppo- 
site is attempted; nature is assisted in every possible way and encour- 
aged to do her utmost, the aim being the production of the largest 
quantities and of the finest quality per acre. As year after year the 
country becomes more thickly settled, land becomes scarcer and more 
valuable, and intensive methods must gain prominence. Even now we 
hear certain individuals criticized for attempting to farm too much 
land — more than they can handle profitably. 

There is a good lesson in the story of the Pennsylvania farmer with 
a 400-acre farm who, after selling off 100 acres, found, by giving a 
little better attention to the remaining 300 acres, that his sales were 
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in no wise diminished; later, after selling off 200 acres more, and con- 
centrating all his energies on his remaining 100-acre farm, he made it 
produce as much as did the original 400 acres. The writer knows of 
a number of instances where 100-acre farms devoted to fruit culture 
far exceed in production other fruit farms of 400 acres advantageously 
located. 

POOR LAND NOT AN OBSTACLE TO INTENSIVE FARMING. 

While poor soil is a great obstacle to profitable farming on extensive 
methods, where the land is plowed, harrowed, and planted and depended 
upon to produce the crop without high culture and without manures, 
yet with intensive farming, especially intensive fruit growing, so many 
things are done for the soil and for the plants that the original fertility 
of the soil is not so important a factor. Good soil is, of course, a great 
advantage for any one engaged in farming or horticulture, but con- 
venient markets, adaptability to special crops, and other favorable 
conditions may often overbalance soil fertility with the high manuring 
and fertilizing possible in intensive farming. This should be especially 
encouraging to the eastern farmer whose soils are as a rule far less fer- 
tile than those of the Mississippi Valley or the far West. 

INTENSrVE METHODS IN FRUIT GROWING. 

Some of the details of the methods used in intensive fruit growing 
will now be considered. 

WHAT TO PLANT. 

Assuming that a fairly good location, all things considered, is avail- 
able, one of the most important matters is the selection of suitable kinds 
or varieties of fruits. Where there are growers in the same section 
already engaged in the business, one should by all means study closely 
their mistakes and successes and endeavor to select varieties and species 
that succeed, for no amount of care can ever fully counteract the lack 
of adaptability to soil and climate so prominent with many varieties of 
fruits. Mistakes in planting the wrong kinds should be corrected as 
quickly as discovered. One of the earmarks of intensive methods in 
horticulture is the prompt pulling out of orchards which are a failure. 
Careless growers will continue blocks of trees year after year, even 
though they acknowledge that their planting was a mistake. The 
small crops obtained annually keep leading them on to spare the trees, 
although no profit is derived. Unprofitable trees should be either top 
worked to some profitable kind, if this is feasible, as with pears and 
apples, and even sometimes with peaches and plums; or else they should 
be promptly pulled out and something found to take their places. 



Digitized 



by Google 



OPPORTUNITIES IN AGRICULTURE. 173 



THOROUGH PREPARATION OP THE LAND. 



The thorough prepai-ation of the land is a very important process in 
planting out orchards and small fruits. Frequently fruit growers are 
in such a hurry to plant that they are obliged against their better 
judgment to set out trees on ground unfitted by tillage for their 
reception. Trees to do their best need to have the land in a high state 
of culture when they are planted. It is wise, where practicable, to 
anticipate planting by two or three years and pitictice a rotation of 
crops which will bring the soil into perfect condition. Deep plow- 
ing can not be done in the orchard, but is by all means to be advised 
in the years preceding planting. The turning under of green manures 
and the growing of hoed crops is advisable. On rich land or new 
land which needs subduing, corn is a very good crop to plant. It is 
the best index crop known for bringing out the inequalities of the land. 
It will show the poor spots that need extra manure and frequently 
will develop the wet areas which need drainage. Cotton also answers 
fairly well for this purpose in the South. The best thing, however, 
to immediately precede the planting is some crop like Irish potatoes, 
sweet potatoes, or garden vegetables of some kind. Such crops bring 
the soil into practically a garden condition, for with them deep plow- 
ing, high manuiing and fertilizing, and thorough cultivation are com- 
monly pi-acticed. 

Subsoiling is to be highly recommended on all lands which are under- 
laid by a more oi* less stiff clay subsoil. This should be done when 
necessary in the fall, immediately preceding the planting of the trees. 
Perhaps the best way is to subsoil the strip 6 to 8 feet wide on which 
the trees are to be planted. Then the following fall subsoil a strip 3 or 
4 feet wide on each side of this strip, and continue this annually until 
the center is reached. Subsoiling is particularly important, for the 
reason that it opens up stiff clay subsoils to the passage of the roots 
and deeply stirs the land in a manner which can never be done after 
the roots occupy the soil. However, cowpeas and clover in the orchard 
can produce a somewhat similar effect. One of the features of inten- 
sive horticulture is to give the trees or plants good care at the start 
and then to keep it up continuously. 

A perennial plant, such as a tree, takes several years to recover 
from neglect or shock, but, if a young tree is vigorous when set out, 
carefully planted so as to make a fair growth the first year, and then 
pushed right along,' it will attain a vigor and perfection not otherwise 
obtainable. Right here, however, a caution is necessary. The matter 
can be overdone. Young peach orchards especially can be pushed into 
such vigorous growth that they will not only 'Hhrow" their fruit, 
but are made tender and are easily winterkilled. In other words, 
vegetative vigor is so pronounced that their fruiting tendency is not 
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properly encoumged. The writer has seen apple orchards 15 years 
old, vigorous, handsome trees, and yet not in full hearing. Such trees 
need a moderate setback, such as may be produced by putting the 
land in clover for a year or two, to check them up and bring them 
into bearing. Once in bearing the high culture may be renewed. 

THOROUGH CULTIVATION. 

Tillage is the basis of all success in horticulture as well as in general 
agriculture — good plowing, turning over the land when it is in a sat- 
isfactory crumbly condition, not so wet as to become pasty and harden 
into clods, nor so dry that it will not pulverize before the plow. The 
skillful use of the proper type of harrow is one of the most important 
operations on the farm. Harrows are now made in such a great 
variety of styles and types that it is almost bewildering to the farmer. 
Nearly every one of these types has its special uses, for which it is 
superior to all others. The skillful farmer must keep on hand the 
more important types adapted to his soil, and use good judgment in 
sending them out to the field. 

There is a great variation in the amount of culture which is deemed 
sufficient in the orchards of different sections of the country. One man 
expressed surprise that an orchard should ever have to be harrowed 
more than three or four times, thinking that this was the limit of 
necessary or desirable cultivation, and yet there are orchards which 
have been harrowed thirty, and even (counting the use of the weeder) 
fifty times in a year. However, as a geneiul rule, if the harrowings 
are done at the right time, as soon as the land comes into condition 
after each rain, a dozen to fifteen harrowings or cultivations are about 
all that is necessary for complete success in growing fruit trees. 
Usually, however, to secure maximum results, peach orchards need to 
be harrowed or cultivated about once a week from blossoming time 
until midsummer. 

GROWING OTHER CROPS IN THE ORCHARD. 

Cover crops or green manures should be sown at the close of culti- 
vation, utilizing nature thereby to grow organic manure or fertilizer 
in place in the soil. Some horticulturists of distinction tell us never 
to grow other crops in the orchard, even during the first years. The 
writer's opinion is that it is advisable to grow crops in the orchard 
during its early life, say from two to three years 5n the peach orchard, 
and four to five years, perhaps, in an apple and pear orchard. How- 
ever, these crops should be in the nature of nurse crops, that is, crops 
which can be grown with profit and yet, on account of the culture 
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and fertilizing or manuring, will result in an improvement of the 
soil and a benefit to the orchard. Where moisture is sufficient, if 
large quantities of manure and fertilizer are used on crops like potatoes, 
sweet potatoes, sugar beets, tobacco, cabbages, beans, etc. , the orchard 
soil may be built up and a large residual effect of manure and fertilizer 
obtained, which will sustain the orchard for years afterwards. The 
experiments at Rothamsted showed the beneficial effects of stable 
manure to extend over a period of twenty years. This may be fol- 
lowed in the later years by cover crops which keep up the supply of 
humus in the soil. The only difficulty with the nurse crops, and per- 
haps sometimes with the cover crops, is in semiarid regions, where 
orchards are grown without irrigation, or during a dry summer in the 
Eastern States, where there is not enough moisture for both the trees 
and the crops. 

FERTILIZING. 

There is an enormous difference between the quantity of fertilizer 
used by different orchardists in the same region. A bearing peach 
orchard in sections where fertilizers are used with profit on truck 
crops can often be maintained satisfactorily on 400 or 500 pounds per 
acre, costing, say, from $20 to $30 per ton. Some orchardists consider 
this quantity abundant; and yet it is not rare to find a thousand pounds 
or even more applied to some of the thriftiest orchards. As far as 
the writer's experience goes, the men who are making the most money 
are the ones who are using the greatest amount of fertilizers. Stable 
manure, where it is readily obtainable, is perhaps the most universally 
effective material for making plants grow; yet, in the orchard, this 
has to be used with caution. Young pear trees pushed too vigorously 
with stable manure are particularly subject to blight. This is true of 
apples and quinces to a less extent. Young peach orchards pushed too 
vigorously with stable manure are more subject to the peach-rot 
fungus, and in the far North they may be forced into a tender, late 
growth, which will not withstand the severe cold of winter. On the 
other hand, trees on light soils, especially if suffering with root aphis 
or other similar root troubles, can be benefited more by stable manure 
than by any other fertilizer. Manure is a specific for the black 
peach-root aphis. 

FIGHTING DISRASE8. 

The skillful fruit grower watches his trees and plants almost daily. 
In fact he treasures up his experience of year after year and knows 
exactly when to anticipate attacks of many of the worst diseases and 
insect pests, and regularly prepares for them in advance. Spraying 
with the liine-sulphur-salt remedy in winter or early spring is now 
becoming very common with successful fruit growers. This is the 
best-known all-round fungicide and insecticide for dormant trees, 



Digitized 



by Google 



176 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 

disinfecting the twigs, bmnches, and buds from the curl-leaf fungus 
of the peach, killing many Monilia spores on peaches and plums, 
doubtless rendering the branches impervious to the attacks of surface- 
growing and canker fungi, besides killing the San Jose scale, Phytoptus 
mites, aphis eggs, and other insect pests. The use of Bordeaux mixture, 
especially when combined with an arsenical poison, like the arsenate of 
lead or Paris green, is one of the important operations of pomaceous 
fruit growing. The details of this spraying can not be attempted here, 
but suflSce it to say that the fruit grower must have a knowledge of 
all his suspected enemies and know how to meet them. Borers may 
be fought by digging away the soil from the collar of the tree and 
taking them out with a knife or a piece of wire. Pear blight must be 
fought by thoroughly cutting out the disease, first during the summer 
or the growing season, but mainly during late fall, winter, or early 
spring, when the trees are dormant. In this work a disinfecting solu- 
tion should be used to keep the knife or saw free from contamination 
and to wash over the wounds to prevent the disease from reentering 
the cut surfaces. 

PRUNING AND THINNING. 

No one operation stands out more prominently as the work of inten- 
sive horticulture than pruning. To secure maximum results in fruit 
growing the trees should be pruned skillfully. The young tree must 
be trained into the form desired. The older tree must be kept in 
control by pruning. Our own preference as to the style of tree with 
peaches, plums, apples, and pears is the vase form, because of its 
numerous advantages in fighting disease, especially pear blight. Each 
species and variety requires more or less special study to lead it into 
the form most desired. As a general rule, the annual growth of the 
trees should be headed back to some definite length, say 14, 16, to 
20 inches, regardless of the length of the top growth beyond this. 
However, the genei'al vig6r and future possibilities have to be kept 
in mind. This heading-back process will result in the pushing out 
of a great many twigs, making the top too thick in future years. 
This objection is to be met by annually thinning out Bi'st the one- 
year twigs, and then later, perhaps with the saw, those of the larger 
branches, which have not room to develop. A tree so laden with fruit 
that its branches are drooping to the ground may be an attractive 
sight; but this is not good horticulture. Partly thorough pruning, 
and more especially by thinning the fruit, the tree should never be al- 
lowed to overload itself so that it breaks down under the weight of the 
fruit, or even permanently bends its main branches very far from their 
normal position. Thinning is one of the necessary operations of any 
high-class fruit culture. It has been demonstrated both by careful 
experimenting and by practical experience to be a profitable process. 
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PICKING AND MARKBTINO. 



Having grown the fruit, the next and most important part is the 
picking and marketing. When fine fruit has been grown up to the 
picking season the battle has been half won, but it has been only half 
won. The business side of fruit growing then begins. Markets have 
to be looked up, perhaps in several diflferent parts of the country, and 
the telegraph and the telephone must frequently be used as the fruit 
attains maturity. The packages — crates, baskets, or barrels — have 
to be purchased and made ready for the reception of the fruit. Every- 
thing which can be done should be done to lighten the task on the 
picking days and to distribute the labor. This is especially true in 
handling perishable fruits, such as peaches, plums, and early pears. 
Many sorts of fruit require picking on a certain day. With peaches, 
they may be green one day, matured, full colored, and ready to ship 
on the next, and possibly too ripe and soft on the third day to be 
profitably handled for long-distance shipments. All this means that 
the grower must be ready and waiting for the fruit to mature. A 
well-ordered packing house that has facilities for handling, grading, 
and packing the fruit is a very important adjunct to every fruit farm. 
In fact, aside from the business office, it may be regarded as the 
central point of the industry on that place. 

No one thing, perhaps, has more effect on the output of a fruit farm 
than the manner in which the fruit is graded and packed. It has been 
remarked that it requires an artist to select fancy exhibition fruit for 
the World's Fair, but this statement may be extended. It requires an 
artist to grade and pack fancy fruit. There are few people who really 
can do it, or at least few who do it. Of course, all the fruit can not be 
gi?own as fancy, and two, or sometimes three or more, grades are fre- 
quently shipped — all good marketable fruit. Near-by points can some- 
times be utilized in shipping oflf that which is too ripe to carry long 
distances. Culls, bruised specimens, and wormy fruit should always 
be kept out of the standard grade, but they can often be utilized for 
canning, evaporating, making into cider, jellies, etc. At any rate, 
nearly all the fruit has a place somewhere, and it is the duty of the 
marketer to sort his fruit and put every grade in its place. 

OPPORTUNITIES IN INTENSIVE FRUIT GROWING. 

Naturally, in discussing the subject of intensive fruit growing the 
splendid opportunities on the Pacific coast — in California, Washington, 
and Oregon — come to one's mind. The possibilities of success have 
been so great, however, that many of the best locations have already 
been utilized and the business is highly developed. Unfortunately, 
the great distance from market furnishes an obstacle to profitable 
orcharding which at least partly offsets the natural advantages. In 
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CJolorado, on the western slope of the Kocky Mountains, as well as in 
adjacent parts of Utah and New Mexico, fine opportunities await the 
energetic and skillful orchardist. Young orchards are being planted 
out at a rapid rate, and the product is, as a rule, of the highest com- 
mercial quality. The wax-like apples produced in this region, neatly 
packed in bushel boxes, attract buyers from nearly all the Eastern 
States, who paid last season prices ranging from 50 cents to over $1 a 
bushel for this fruit delivered at the railway stations. The future 
development of the apple industry in this region seems almost unlim- 
ited. Peach growing in the western Rocky Mountains is especially 
successful, and the output is increasing rapidly. Some of the very 
be>st sections are just now being extensively opened, and a good deal of 
fruit land just being brought under irrigation can be purchased at 
moderate prices. However, the success of this industry has caused 
the value of the orchard lands in convenient locations to rise to a point 
that astonishes the eastern visitor. Some of the finest apple orchards 
are valued at over $1,000 per acre. 

Around most cities from the Mississippi Valley eastward there are 
localities naturally fairly well adapted to the growth of tree fruits. 
Every city of 5,000 inhabitants or more constitutes a fair market 
for at least one moderate-sized fruit farm. The larger cities of 25,000 
people and upward, of course, offer the most attractive localities. 
A well-planned orchard, better still if accompanied by a plantation of 
small fruits and berries, can be made extremely profitable by catering 
to the local demand. As a rule, if the fruit is grown in large quanti- 
ties it is better to sell it to greengrocers and dealers, but where 
the grower is prepared greater returns can, of course, be secured by 
marketing in a retail way. 

Particularly fine opportunities for growing fruit for the local mar- 
kets occur in New England. In the rush to make money out of manu- 
facturing and trade, a large proportion of the capable young men in 
New England desert the farms. There are at the present time as 
good opportunities for brains, energy, and capacity for work to reap 
their reward in peach growing on some of the Connecticut hills as 
anywhere in the country. Frequently beautiful unused orchard sites 
overlook manufacturing towns having a population of from 20,000 
to 40,000 people. Since the scourge of pear blight has now spread 
across our country to the Gulf on the south and to the Pacific 
Ocean on the west, we are prepared to look around and decide which 
region has the least trouble from this serious pest. New England and 
the Lake Region suffer less from pear blight than any other sections 
of the country in which peai-s can be successfully grown. A well- 
managed pear orchard in the vicinity of Boston, or at some other 
convenient point in southern New England or certain sections of New 
York State, and perhaps Ohio and Michigan, would be more likely to 
succeed than in any other part of the Union. 
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The largest area of undeveloped fruit country in the United States 
is the Allegheny Mountain region. In Maryland, Virginia, West Vir- 
ginia^ and North Carolina — in other words, the central Allegheny sec- 
tion — there is one of the finest horticultural regions in the country. 
By far the larger part of this is totally undeveloped. Mile after 
mile of beautiful mountain slopes in West Virginia are totally unoc- 
cupied by fruit plantations. This region not only has a fertile soil 
suitable to tree growth of all kinds, but it grows bright-colored, highly 
flavored fruits, especially peaches and apples, of excellent shipping 
qualities. They nearly always sell, when well grown, for the very 
highest market prices. Choice dessert apples like Grimes Golden, 
Rome Beauty, Winesap, Northern Spy, and, in the higher altitudes, 
Spitzenberg, grow readily in this region. It extends northward well 
into Pennsylvania and southward, as far as peaches are concerned, into 
north Georgia and Alabama. The mountains of North Carolina are 
the southern limit of good apple culture in the East. A certain sec- 
tion of Virginia, within this region, grows to perfection the famous 
Newtown Pippin, which is marketed under the name of Albemarle 
Pippin, the most exacting in its requirements of soil and climate of 
all commercial apples. Much of this land is very rough and rocky, 
although the soil is fertile and highly adapted to tree fruits. The stone 
fruits (peaches, Japanese plums, and cherries), as well as apples, pears, 
and quinces, thrive in this section. 

In the lowlands along the coast tree fruits do not do so well south 
of Maryland. From Maryland northward fine peach orchards have 
been developed in the tidewater region. However, the growing of 
strawberries, cantaloupes, and early garden truck can be made very 
profitable from Florida all the way up to New Jersey if the right man 
takes hold of the work. The location of these early truck farms 
should be determined by nearness to market or to transportation lines, 
earllness of location, and protection from spring frosts. There is a 
succession of these products marketed through the spring and summer, 
beginning in Florida and following successively up the coast to New 
York or even farther north. A similar condition of aflfairs exists in 
the Mississippi Valley, beginning at the Gulf coast and extending 
through Mississippi and Louisiana to southern Illinois, and ending in 
northern Wisconsin and Michigan. 

COST OF ESTABLISHING AN ORCHARD. 

On the average, it costs about $100 per acre to plant an orchard and 
care for it up to five years of age. This estimate does not include the 
cost of the land nor the residence and main buildings of the farm. 
It is based on an average of 100 trees per acre, the trees to cost 10 to 
15 cents each, labor at $1 per day, foreman at $2 per day, man and 
team estimated at $3 per day. It would include a reasonable amount 
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of farm equipment and, with a large acreage, certain accessory build- 
ings necessary for the business. A 100-acre orchard, therefore, would 
have cost, when five years of age, $10,000, and the trees would have cost 
$1 each. With peaches, plums, and, to some extent, with early-bearing 
pears this wotdd bring the orchard into fruiting. On the other hand, 
apples and the later-fruiting varieties of pears would not be in profit- 
able bearing, and probably would not be producing fruit at all. The 
prospective planter should keep these figures in mind, and should not 
undertake extensive plantings which are to be cared for properly 
without planning to have this amount of money available, unless he 
has studied the local conditions and knows pretty thoroughly that this 
cost can be reduced.. In Georgia, with peach trees costing from 2 to 
3 cents, 50-cent labor, and other things in proportion, the cost of 
bringing peach orchards into bearing is conmionly about one-half the 
above estimate, namely, $60 per acre. Frequently a man with a small 
farm can plant out an orchard of 10 to 20 acres, care for it himself, 
purchase the trees at a moderate price, and, not counting his own 
labor, bring the orchard into fruiting for apparently no cost at all 
aside from the initial cost of the trees. In this case, however, the 
farmer's labor has been the capital invested. 

On the other hand, in the Northern States, such as New York and 
Michigan, and in many districts of the West, this estimate of $100 an 
acre would be insufficient, on account of the high price of labor, cost 
of the trees, and amount of work required to fit the land and plant 
the orchard. The planting of nurse crops brings in a factor which 
makes it difficult to estimate the cost of an orchard, for two separate 
lines of business are thus carried on. The nurse crop may be, when 
fully successful, so profitable as to pay the entire expense of the care 
of the orchard and not infrequently leave a margin of profit besides. 

The Georgia cotton growers have perhaps been able to grow the 
cheapest orchards in the country. Peach trees are planted out in the 
cotton land, and the ground is cultivated in cotton for two or three 
years, the trees being given scarcely any care aside from the cultiva- 
tion of the cotton. Perhaps a little fertilizer and a dollar or two per 
acre in pruning would be the entire expense for care of the orchard 
up to 3 years of age. Of course certain orchards more carefully 
pruned and thoroughly sprayed involve greater expense. In Illinois, 
Missouri, and other Mississippi Valley States practically the same 
thing has been done with corn. The profits of the corn growing have 
made the care of the orchard practically cost nothing to the grower. 
These nurse crops and other crops grown in the orchard, therefore, 
complicate the question of cost and make it extremely difficult to esti- 
mate accurately the absolute cost of the orchard. 

The above figures will be criticized by some orchardists, and it is 
not intended to say that orchards can not be grown at much less cost. 
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By purchasiiig inferior trees, cultivating, spraying, and otherwise 
caring for the orchard in a halfway manner, the expenses may be cut 
in two, but the profits will probably be reduced to one-fourth. The 
figures which have been given are based on high-class orcharding. 



III. OENEBAL FABHINO. 

By W. J. Spillman, 
Agrostologist, Bureau of Plant Industry. 

INTRODUCTION. 

The phenomenal success which has attended the application of science 
and business methods to farming in recent years, particularly since the 
establishment of the State experiment stations and the recent marked 
development of the work of the United States Department of Agri- 
culture, has led to increased interest in farming on the part of many 
people who have had no experience in that industry. During the past 
year many inquiries have come to the Department of Agriculture from 
teachers, bookkeepers, and clerks in the large cities, asking for infor- 
mation concerning the different types of farming and the possibilities of 
each. For the first time in modern times there is a distinct movement 
of population from congested centers to rural districts. This move- 
ment is as yet not sufficient to counteract the influence of the long- 
established movement from the country to cities; nevertheless, it has a 
very important bearing on the future of agriculture in this country. 

Many of those who undertake farming for the first time will neces- 
sarily fail for lack of experience and knowledge. A few will succeed. 
These will be men or women of unusual ability, who are willing to 
devote a great deal of time to a careful study of the business. Even 
those who have had many years' experience in farming are not always 
successful. The requisites for successful farming are: (1) The ability 
to lay plans and to execute them, and (2) an intimate knowledge both 
of the principles involved in growing crops and handling stock and of 
the business methods necessary for converting farm products into 
money. A good deal of the knowledge requisite for successful farm- 
ing can be secured only through experience. Those without it must 
have a good deal of tenacity of purpose in order to live through the 
trying times that come while they are gaining this experience. But 
the rate at which men gain experience varies greatly. A great deal 
can be learned by reading the agricultural papers, by studying the 
bulletins issued by the experiment stations and the Department of 
Agriculture, and by studying the methods used by successful farmers 
everywhere. It is always unwise to enter upon a new line of business 
on a large scale without abundant knowledge. The inexperienced 
must begin on a small scale and let the business build itself. The 
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greatest successes will, in general, be achieved by intelligent men 
who begin on a small scale and let their business grow as their knowl- 
edge increases. They will in every case be students. A good many 
instances could be cited of men without previous experience in farm- 
ing who, after one or two years' effort, combined with careful study, 
have made unusual success in different lines of farming. Perhaps the 
most important single element in the man is the ability to distinguish 
between a good suggestion and a poor one. 

THE MTLK TRADE. 
PRODUCING AND RETAILING. 

Of the opportunities open in the line of general agriculture, one of 
the most important is to be found in the retail milk trade in our towns 
and cities. Particularly is this the case in the South, but there are 
few cities even in the North that are well served with a good quality of 
milk. The material put on the markets, particularly in the poorer 
sections of the large cities and in many small towns, is of such a char- 
acter as to give the general city dweller a very poor idea of the value 
of milk as a food. The housewife who refused to buy milk from a 
dairyman because she had found a thick, greasy scum on the sample 
he had left the day before is not a rarity. Much of the milk offered 
for sale is watered and is handled in such an uncleanly manner that it 
sometimes sours before it can be delivered to the customers. This 
class of milk frequently has antiseptics, such as formalin, boracic acid, 
etc., added to it to keep it from souring. Where milk of this kind is 
sold it is always easy for an honest man who understands dairying 
to establish a good business in a short while. At first there may be 
objection to his milk because of its unfamiliar flavor, but abundant 
experience shows that honesty in the sale of dairy products is rewarded 
as quickly as it is in any other line of business. The right kind 
of man to develop a milk trade, in the smaller towns as well as in 
the cities, is one who will put upon the market clean, pure milk, 
testing not less than 4 per cent fat, and who knows how to handle* 
both his cattle and their products to advantage. It is safe to say 
that half of the towns in the United States offer good opportunities 
in this line at the present time. In the larger towns and in the 
cities there is often opportunity for building up a good trade in 
pasteurized milk and cream. Pasteurized milk guaranteed to contain 
4 per cent of butter fat, when handled in a businesslike manner, can, 
in general, be retailed in the cities at 10 cents a quart. In the 
smaller towns it is usually difficult to sell milk for more than 6 to 8 
cents a quart, which will hardly justify the expense of pasteurizing. 

The income from a dairy business such as that suggested above 
depends so much upon the man that no definite figures can be given. 
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It is impossible for anyone who is not a good judge of cows to succeed 
in a business of this kind. A good cow may be expected to yield an 
average of 2 gallons of milk a day for nine months in the year, testing 
at least 4 per cent. The writer does not believe it is wise, from a 
business standpoint, for a dairyman to place on the market milk testing 
lower than this, and he bases this conclusion on his observation of the 
experience of many men who have been engaged in the dairy business. 
At the above rate, a cow will give 640 gallons of milk per year. If this 
could be sold for 5 cents a quart above the expense of delivering, it would 
bring an income of $108 per annum per cow. In some localities, where 
milk can be sold at higher figures, a larger income can be secured. 

When the dairyman depends on his farm to produce most of the 
feed for his stock, the number of cows which may be kept is limited 
only by his executive ability and the area of land available. No other 
type of farming builds up the fertility of land so rapidly as dairying, 
and after such a farm has been run for eight or ten years it is usually 
possible, on good land, to keep approximately one cow per acre of 
land in cultivation. This assumes that the dairyman raises his hay 
and silage, and the green feed for the summer, and buys his more con- 
centrated foodstuffs. One man with a helper can manage a 20-acre 
farm, carrying 15 cows and the necessary complement of young stock 
to keep up the herd, with a little extra labor in haying time and during 
the storing of silage; and one wagon and driver will easily suffice to 
deliver the milk from a dairy of this size. In undertaking work on 
the basis outlined, particularly on land that is too high-priced to be used 
for pasture, one should undertake to provide silage and hay or fodder 
for winter and either silage or green feed and some hay for the summer. 
In this connection the reader is referred to the article on "A model 
farm" in the Yearbook of the Department of Agriculture for 1903. > 

In the retail milk trade the cost of delivering milk is very consid- 
erable, particularly in the larger cities, where customers may be 
widely scattered. There is also more or less loss from patrons who do 
not pay. When the ticket system is used, patrons sometimes forget to 
put out the milk ticket for the early morning delivery. To get this 
ticket then requires a special trip some time during the day, which 
usually costs more than the ticket is worth. In conducting business 
of this kind, where small quantities of material are sold to a large 
number of people, promptness in collecting bills is necessary to success. 

On account of the competition between dealers and the consequent 
effort to serve the convenience of patrons, it has become customary in 
most cities to deliver milk in the early morning. There are several 
objections to this practice, not the least of which is that it requires 
the dairyman to convert night into day. When deliveries are made in 
the morning, it is the custom on many dairy farms to begin milking about 
2 o'clock in the morning. It has been demonstrated to be entirely 
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practicable, at least in the winter time, to deliver milk during the day 
instead of before breakfast, and when a dairyman takes good care of 
his milk and furnishes a quality of milk that his competitors do not 
furnish, he will usually be able to accustom his patrons to day delivery. 
This is particularly true for the winter season. In summer, on account 
of the rapidity with which milk sours in warm weather, it may be 
necessary to make the early morning delivery. In winter there is 
really no necessity for it except under very special conditions. It 
usually pays a dairyman to be perfectly frank with his patrons and 
to instruct them that pure milk free from antiseptics will sour unless 
it is kept very clean and in a cool place, and that even under the best 
conditions it will sour usually within a day or two after it is drawn. 
The patron should be instructed that this is perfectly natural and that 
milk that does not sour is to be looked upon with suspicion. Some of 
the most successful dairymen furnish their patrons with printed litera- 
ture giving facts regarding the composition of milk and the care of it 
to prevent souring. Incidentally, this gives the opportunity of adver- 
tising one's own careful methods and the purity and wholesomeness of 
the product of his dairy. 

MILK PRODUCTION FOB THB WHOLESALE MARKET. 

Many farmers are situated too far from market to conduct a retail 
business in milk, who might, however, advantageously produce milk 
for shipment to cities. When shipping facilities are satisfactory, it 
is possible to ship milk 60 to 100 miles, and in some cases it is regu- 
larly shipped much farther. There is always a demand among retail- 
ers in cities for high-class milk, and they will pay a premium for rich 
milk that is properly cared for. Practically, every large city in the 
country oflfers opportunities of this kind to farmers who are so situated 
as to enjoy satisfactory shipping facilities, and the limit to the quantity 
of high-class milk that can be marketed at fair prices in this manner 
in the vicia'ty of large cities has not yet been reached. 

FANCY BUTTER TRADE. 

In the smaller towns the milk ti'ade is limited and can easily be sup- 
plied by a single dairy. It is only in the larger cities that there is any 
difficulty in securing sufficient milk for the trade. Many farmers are 
also situated so that they can not conveniently retail their milk to 
patrons. Many who are thus situated will find it advantageous to 
engage in the manufacture of butter, particularly in those sections of 
the country in which creameries are wanting. The demand for high- 
grade butter is steady and reliable. Butter is a product which varies 
so much in flavor, when made under different conditions, that it is easy 
when a trade has once been established to hold it. A very large propor- 
tion of the inhabitants of towns and cities always call for a brand of 
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butter which they have found to be uniformly of good quality, and 
the number who would do this could be greatly increased. Ordinarily, 
in towns of less than 2,000 population there is not a great opportunity 
for building up a trade in butter at paying prices, but in towns larger 
than this such opportunities invariably exist. In the smaller towns it is 
usually possible for a dairyman, with a good reputation, to engage butter 
by the year at 25 cents a pound, in practically all parts of the country, 
and in many places at prices considerably higher than this. In cities, 
where there are many wealthy people willing to pay a good price for 
an article of established reputation, it is possible to build up a perma- 
nent trade in butter at prices ranging from 40 to 50 cents per pound. 
In a butter dairy there is usually opportunity to add considerably 
to the income by the sale of buttermilk, though the necessity of 
delivering it at frequent intervals usually makes it impracticable for 
the butter producer to dispose of all of his buttermilk in this manner. 
Skimmed milk properly treated can be made into good buttermilk 
and usually sells at about 10 cents per gallon. Many who have 
undertaken to convert skimmed milk into buttermilk have failed 
because of a lack of knowledge of the physical character of the change 
that occurs in souring milk. It should be remembered that butter- 
milk has been churned and thus has had its curd very thoroughly 
broken up, usually at about the stage of sourness required to curdle 
the milk. If skimmed milk is put in the chum when it is just begin- 
ning to curdle and agitated ten or fifteen minutes, the curd breaks up 
into extremely small flakes and there is much less tendency for the 
curd and whey to separate than is usually the case with skinmied milk 
which has been allowed to sour without agitation in the churn. It 
might be added that buttermilk made in this manner is very little, if 
at all, inferior to the ordinary kind. It is possible to produce about 
2 gallons of buttermilk for each pound of butter by utilizing the 
skimmed milk. If the dairyman is so situated as to sell all of his 
buttermilk at the price mentioned, the income from this source will 
almost equal that from the butter itself. One advantage in butter 
production over that of retailing the milk lies in the smaller expense 
of delivering the product, as butter may be delivered once a week, 
while milk must be delivered once or twice daily. The butter business 
enables the farmer to establish more convenient working hours on 
his farm. One very successful dairy farm known to the writer has 
for many years been conducted on rules which require work to begin 
at 7 o'clock in the morning and all work is finished by 6 o'clock in the 
evening, all the milking, farm work, feeding, etc., being done within 
these hours. 

POULTRY. 

Poultry raising combines very well with dairying, particularly with 
the production of butter, and when intelligently managed can be made 
highly profitable. Perhaps a larger percentage of those who have 
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embarked in the poultry business have failed than in almost any other 
line of farming. It is so easy to figure oneself rich in the poultry 
business that men without sufficient knowledge and experience have 
embarked in it on too large a scale, and failure has been practically 
the inevitable result. When the business is started right, so that the 
farmer has an opportunity to study and acquire the intimate knowl- 
edge necessary for success, it has been very profitable. Except for a 
few months in the spring there is a steady demand at good prices for 
fresh eggs, and it is possible, by close study of the business, to secure 
a regular supply of eggs practically throughout the year. There will 
usually be a slight excess in the early spring months, at which time a 
considerable proportion of the eggs may be used for hatching pur- 
poses, thus combining the production of broilers with that of fresh 
eggs. It is possible to market guaranteed eggs at from 2 to 5 cents a 
dozen above the market price for ordinary eggs, even in villages, and 
the demand for guaranteed eggs in cities is practically never met. 

The profit from this business is so variable that it is almost useless 
to give figures. On the farm already mentioned, where the working 
hours are from 7 a. m. to 6 p. m., the cost per hen of conducting the 
poultry business for the year 1899 was $1.01. The net profit of the 
business was $1.81 per hen. The cost included market price for all 
food used, whether raised on the farm or purchased. It also included 
the cost of improvements in the poultry buildings and of a number of 
high-priced eggs for improving the breeding stock. Opportunities 
for carrying on the poultry business at a profit exist practically in 
every community in the United States. 

VEGETABLE GARDENING. 

The production of garden vegetables has developed greatly in 
recent years. This is particularly true of the regioij lying imme- 
diately adjacent to the Atlantic coast, extending from southern Florida 
to New England, and the cities of that section are now fairly well 
supplied with vegetables the year round. A large portion of the 
winter supplies are grown in Florida, and the supplies later in the sea- 
son are grown farther up the coast. Just at present there is going 
forward an enormous development of the trucking industry along the 
Gulf coast, and particularly in southern Texas. So rapid has been 
this development that conservative men anticipate an overproduction 
in the near future. Whether this will be the case remains to be seen. 
The cities of the Middle West have heretofore been poorly supplied 
with vegetables in winter, and there is room for an extensive develop- 
ment of this industry to supply those markets. 

One of the most important pieces of work to be done in connection 
with the development of the trucking industry at the present time is 
that of systematizing the production and marketing of crops of this 
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character. It is diflScult to estimate the quantity of vegetables that 
would be consumed if the people throughout the country could be 
supplied with what they would consiAne every day in the year. 
Truck growers should organize for the purpose of studying the needs 
of the market and making proper arrangements to meet these needs 
without producing congestion in any market at any time of the year. 
A seminational organization for this purpose ought to be practicable. 
Such an organization might keep in tx)uch with the growers and 
ascertain the acreage and the probable production of every crop. It 
should seek to control the distribution of this crop in the markets in 
such manner as to prevent, as far as possible, an oversupply at any 
point. Another great advantage that might be gained by such an 
organization would be the elimination of those middlemen who have 
frequently taken advantage of the lack of knowledge on the part of 
the farmer concerning methods of marketing his products, thus 
causing him great financial loss. Some such organization as this will 
certainly become necessary if the production of garden vegetables 
continues to increase in the near future as it has in the recent past. 

In addition to the production of vegetables on a large scale for the 
markets of the larger towns and cities, there is room for more crops 
of this kind in the vicinity of the smaller towns. It is possible to 
meet the demands of the small towns by local production, and there 
are openings for truck farmers in the vicinity of many small towns 
throughout the country. To succeed with a business of this kind one 
must not only understand the production of the crops themselves, but 
must become familiar with the demands of local markets and arrange 
the cropping system so as to meet these demands. In many cases it 
is possible to create good markets where none now exist. Take, for 
instance, those districts in which there has recently been a rapid exten- 
sion of the factory system, as in the Southern States, where cotton 
mills have been built in large numbers during recent years. These 
mills are operated for the most part by those who formerly conducted 
small farms in the poorer sections of the States in which the mills are 
located. They have been accustomed to plain fare and are satisfied 
with it. However, it is possible to create in such settlements a mar- 
ket for a large quantity of garden vegetables. Such a market would 
give a steady demand, and, while it would not pay fancy prices, it 
should be remembered that fancy prices are not necessary to profit in 
the production of vegetables by those who are thoroughly familiar 
with the business. 

CHEESE MAKING IN THE SOUTH. 

What to the writer seems one of the most important opportunities 
for the extension of an agricultural industiy existing in this country 
to-day is found in the possibilities for the production of cheese in the 
Southern States. The investigations of several of the experiment 
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station workers, particularly those of Babcock and Russell at the Wis- 
consin station, have brought about a revolution in the cheese industry, 
or, perhaps it would be more* accurate to say, have resulted in discov- 
eries that are gradually revolutionizing this industry. According to 
present knowledge of the manufacture of cheese, ice and even cold water 
are not actual necessities in a cheese factory. When the milk is deliv- 
ered at the factory it is immediately heated, the rennet is added, and 
the temperature is further raised to cook the curd. When the whey 
is removed the curd is kept warm and is not allowed to cool until it is 
ready to go to press, and even then the temperature is usually not less 
than 75° F. After remaining in press overnight it may be removed 
and shipped immediately to the cities and placed in cold storage. 

From this it will be seen that climatic conditions prevailing in the 
South are in no way unfavorable to the production of cheese. It may 
further be stated that the ordinary feeding stuffs of the South, particu- 
larly green sorghum and cotton-seed meal, exert a most favorable influ- 
ence on the flavor of milk, and presumably upon that of cheese, though 
this has not been demonstrated. Since feeding stuffs can, in general, be 
produced more cheaply in the South than elsewhere, it would seem that 
there is room for the development of the cheese industry in that section. 

Such an industry should of course be developed very gradually, 
because everyone connected with it, from the farmer who grows the 
crops that produce the milk to the operator of the cold-storage plant, 
who might very properly attend to the marketing of the product, will 
have much to learn. The situation is also somewhat complicated by 
the fact that the American people are not very fond of cheese. The 
history of agricultural industries in Europe, however, leads us to infer 
that the use of cheese in this country will increase in future much more 
rapidly than the population. The high price of meats in recent years 
should have an important influence on the consumption of cheese. 
Unfortunately, a great deal of the cheese made in this country has been 
of low quality, and has been put upon the market in an unripe condi- 
tion; and Americans generally have a wrong idea concerning the place 
of cheese in the dietary. If our people could be taught to consume as 
much cheese as is consumed by corresponding populations in Europe 
it would, with our present population, require 17,000,000 good dairy 
cows giving milk nine months in the year to supply the demand for 
cheese alone. This is equal to the total number of dairy cows in the 
country at the present time. The improved methods recently intro- 
duced in the manufacture of cheese should have an important influence 
on the increase in the consumption of cheese in this country. 

Of course, there will be many failures in attempting to establish cheese 
factories in localities in which dairying is a new industry. Unprin- 
cipled men will sell factory outfits at enormous profits to communities 
not ready to embark in the business. The labor of the South will 
have to be trained in dairy work; the stock of cows must be increased; 
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but it should be stated that the quality of dairy cows in the South is 
already quite satisfactory, compared with other sections of the country. 
After the home markets have been supplied, an outlet must be found 
for the surplus. But when all this has been done, as the writer 
believes it may be, the industry will do much toward increasing the 
prosperity of the southern farmer. 

If anyone, as the result of reading this article, should contemplate 
embarking in the cheese industry in the South, he should do so with a 
full knowledge of the difficulties in the way. Yet, the experiment 
seems to be worth trying. 

LIVE STOCK IN THE SOUTH. 

There is at the present time room for a large development in the 
production of live stock in the Southern States. The production of 
feed for stock in the South is a simple matter. It is possible to pro- 
duce at least two crops of forage a year on practically every acre of 
land now devoted to cotton. An increase in the production of live 
stock in the cotton districts would be of distinct advantage to the cot- 
ton interests on account of the favorable effect on the fertility of the 
land. Instances are not wanting where farmers who combine stock 
growing with cotton culture produce 2 bales of cotton per acre, while 
their neighbors who devote their land exclusively to cotton secure less 
than half a bale. The diversification of farming brought about by the 
increase in live-stock production would also bring better living to the 
farmer, and one of the most important advantages would be found in 
the distribution of the income of the farm throughout the year, thus 
enabling the farmer to live on a cash basis. 

Hog raising is one of the types of live-stock farming most easily 
introduced, and the cotton-growing States are well adapted to this 
industry. There are some difficulties to overcome, and cotton growers 
would have much to learn before such an industry could be put upon 
a profitable basis, but it is certainly advisable for southern farmers to 
grow at least enough hog meat to meet local demands for this class of 
food. The general method which has been found most practicable 
for raising hogs in the South is to provide abundant green pasture, 
with shade and water adjacent, and to feed about one-third of a full 
grain ration to hogs on these pastures. Crops suitable for the produc- 
tion of hog pasture are alfalfa, rape, sorghum, peanuts, vetches, and 
the various cereals, such as oats, barley, Tye, and wheat. 

There Js also opportunity for many farmers in the South to add 
materially to their income by raising a good quality of horses and 
mules for the market. There has never been a time in recent years 
when a good mule would not bring a good price in the South, and there 
is practically no part of that section in which there is not room for 
more or less development in business of this character. 

That branch of live-stock farming which has superior attractions for 
most farmers seems to be the production of beef cattle. This calls 
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for less labor than most other types of live-stock fanning, but it is 
also one which requires the most intelligent business methods for suc- 
cess. Very few men, even in the great live-stock region of the Middle 
West, are able to make large profits from the production of beef. 
While the industry has had comparatively little development in the 
South, the cheapness with which stock feed can be produced in that 
section would seem to indicate that there are possibilities in this direc- 
tion. Two phases of beef production should be carefully distinguished, 
viz, that of growing the cattle and that of fattening them for the 
market. The South seems to be particularly adapted to the growing 
of beef cattle. That the highest quality of beef can be produced 
wholly in the South has been demonstrated, particularly by the work of 
the State experiment stations of Louisiana and Mississippi; but in fat- 
tening beef cattle it is improbable that the South will be able in the near 
future to compete with the States to the north with their cheap corn. 
Perhaps the chief difficulty to be overcome in the development of 
the cattle industry in the South is that presented by the presence 
of the cattle tick, which transmits the disease commonly known as 
"Texas fever." Several of the southern experiment stations have 
worked out methods of eliminating the tick that are entirely practica- 
ble, and it is hoped that the recent movement for the diversification of 
agriculture in the South will give an impetus to the work already started 
in this line. The Mississippi experiment station has shown that under 
favorable conditions beef cattle can be grown in the South and sold to 
northern farmers for fattening purposes at a handsome profit. 

SEED PRODUCTION. 

One of the finest opportunities existing in the country to-day for 
the development of a paying business is that for the production of 
pedigreed seeds of ordinary farm crops. » Much has already been done 
in this direction, particularly with the corn plant, and the Minnesota 
experiment station has demonstrated what can be done in the way of 
improved seed of wheat. There is a fine opportunity for intelligent 
farmers in the South in breedmg varieties of cotton and corn. A 
variety of corn developed in one section of country may not be adapted 
to all sections of the region in which corn is grown; hence, there is an 
opportunity for breeding up improved varieties of corn in many dif- 
ferent localities. Varieties adapted to southern conditions are particu- 
larly needed. To do this work successfully requires one who is famil- 
iar with modern methods of plant breeding. The opportunities in this 
line should be particularly inviting to graduates of the agricultural 
colleges who have had training in such work. Satisfactory methods 
of improving crops have been worked out in the Plant Breeding 
Laboratory of the Department of Agriculture and by the various State 
experiment stations. The demand for high-bred seed of all classes 
of farm crops is practically limitless. 



Digitized 



by Google 



PRESENT STATUS OF THE COTTON BOLL WEETIL IN 
THE UNITED STATES.^ 

By W. D. HuNTKB, 
In Charge of Cotton BoU Weevil Investigations, Bureau of Entomology. 

MENACE OP THE BOLL WEEVIL. 

The continued menace of the boll weevil to the cotton interests of the 
country was reflected forcibly at the National Cotton Convention, called 
to consider the problem at Shreveport, La., December 12 to 15, 1904. 
Two large State conventions to consider the same subject had pre- 
viously been held in Texas, as well as a like number in Louisiana, but 
the full national bearing of the problem had never received such 
special attention up to that time. There is a possibility that the gen- 
eral feeling expressed by the many cotton experts present was some- 
what more discouraging than the experience of Texas planters seems 
to justify. The work of the Department of Agriculture has demon- 
strated fully the practicability of producing a profitable crop in the 
present weevil-infested region, provided the planters receive what 
they consider a normal price for the staple. The prime difficulty is in 
inducing all planters to adopt the proper method, and there is another 
important obstacle in the fact that the present system does not apply 
equally well to all conditions. In view of these facts the recent state- 
ment (January 8) of the president of the New York Cotton Exchange, 
that *'the fact that the boll weevil was responsible for a loss of perhaps 
600,000 bales is fully admitted; the annual loss caused by the pest is 
too enormous to be overlooked," seems to be abundantly justified. 

The ravages of the boll weevil have affected the cotton producers not 
only of Texas but also of the other cotton-producing States. They have 
disturbed the general economic conditions of the South, and likewise 
caused disturbances in every quarter of the globe where American 
cotton is used in the factories. The people in Lancashire, England, 
are almost as familiar with the work of the pest as are the people of 
the United States. Foreign governments have become alarmed. The 
Egyptian Government, for instance, on June 21, 1904, issued a formal 
proclamation prohibiting the importation of American cotton seed on 

a Previous articles dealing with this topic have appeared in the Yearbooks of the 
Department of Agriculture for 1901 (pp. 369-380) and 1903 (pp. 205-214). 
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account of the danger of introducing the boll weevil. As a matter of 
fact, there is considerable danger that in time other cotton-producing 
countries may become infested by the weevil, and probably in many 
cases, owing to climatic and other conditions, suffer worse than this 
country has up to the present time. 

Furthermore, the increased difficulty of producing the staple in the 
United States is having the effect of increasing the efforts of foi-eign 
governments to encourage the cultivation of cotton in their depend- 
encies. The supremacy of the United States as a cotton-producing 
country is, in a large measure, due to the fact that climatic and soil 
conditions favor the production of a fiber of considerable length and 
strength, and consequently more in demand by the spinners than that 
produced in other quarters of the globe where there are large tracts 
of land suitable for cotton production. Owing to the necessity of 
procuring a very early crop in order to avoid damage by the boll 
weevil and to the present shortness of fiber of the varieties that have 
been found most useful, other countries might be able to produce an 
abundance of cotton, not necessarily of as good length as that nor- 
mally produced in the United States, but nevertheless near enough to 
the quality of the staple which at present must be produced in weevil- 
infested regions to interfere decidedly with the supremacy of the 
United States in this industry. It is believed, however, that this is 
no more than a temporary difficulty. It seems well within the range 
of probabilities that the present efforts of the Department will result 
in improving the fibers of the useful varieties to a very considerable 
extent. 

TERRITORY AFFEC5TED. 

One of the most interesting features of the situation during the 
past season has been the fact that the infested region has extended 
eastward much more rapidly than northward. Careful examinations 
of Indian Territory, with special attention to the portions which the 
boll weevil is likely to reach fii^st, have failed to reveal any traces of 
infestation. In fact, on the north the limitation of the infested terri- 
tory remains practically the same as last year. This applies only to 
the total infested area in which even isolated colonies of the pest have 
been found to exist. There has Been a gradual northward advance of 
the limits of what may be termed the region of ^' gross infestation;-' 
that is, where the weevils are to be found in considerable numbers in 
all cotton fields. This advance has extended from the latitude of the 
northern portion of Ellis County to the latitude of the southern por- 
tions of Denton and Collin counties, a distance of about 36 miles. 

This situation leads to speculation as to whether the pest has not 
reached a northern limit beyond which its spread will be prevented. 
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or at least checked, by climatic conditions. During the past year it 
has been found that there is at. least one full generation l6ss at Ter- 
rell, Tex., than at Victoria, Tex., 275 miles south of that place. In 
view of the very rapid multiplication of the pest this means a greatly 
lessened degree of actual damage. At least, the time when the number 
of weevils per acre reaches its maximum is considerably deferred, 
with a consequent manifest advantage to the crop. The lessened 
number of generations is due to three principal factors: (1) Later 
emergence from hibernating quarters; (2) greater time required for 
the development of the several stages; and, (3) the earlier date of the 
first killing frost. These would, theoretically at least, cause the 
weevil problem to be a much less serious one in the extreme northern 
part of Texas than has been the case in regions that have hitherto been 
infested, and the observations of the last season bear out this supposi- 
tion. However, it is expected that there will be some adaptation on 
the part of the weevil to the climatic conditions in newly invaded 
regions, and this makes uncertain any prediction regarding future 
damage. Nevertheless, it may be said that in all probability the 
greatest damage done by the pest will always be in the region south 
of the latitude of Dallas, Tex. 

To the east there has been a general extension of the infested terri- 
tory of about 50 miles. The pest has been found east of the Red 
River at three points in Louisiana, namely, Lockwood, Grand Ecore, 
and Shreveport. In that State the greater portions of six parishes 
are known to be generally infested, while in three others the weevils 
are known to occur in certain restricted parts (fig. 9). Special opportu- 
nities for studying this extension were given by the cooperation of the 
Bureau of Entomology with the State of Louisiana in an investigation 
of the possibility of checking the pest. It was found that there was 
an advance early in the fall, due to the fact that the weevils were car- 
ried from place to place with seed for planting purposes; this was fol- 
lowed b}'^ a considerable extension of the territory infested, due to 
conveying the seed cotton to the gins; but, last and most important, 
there was an advance due to an actual migration, which reached in 
many cases far beyond the limits of the territor}*^ covered in the first 
two ways. The causes of this migration have received special atten- 
tion. As a result of this work, complete information concerning the 
means whereby the pest reaches new regions — a part of the life history 
of the pest previously little understood — has been secured. 

Altogether the additional territory infested during 1904 aggregates 
about 15,000 square miles, representing approximately an area devoted 
to the cultivation of cotton of 900,000 acres, the normal production 
from which would be in the neighborhood of 350,000 bales. 
2 A1904 13 
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The total territory at present infested comprises about 32 per cent 
of the cotton acreage of the United States. 

At frequent intervals during the past season (1904) the southern 
newspapers have contained accounts of the reported occurrence of 
the boll weevil at various points far beyond the limits of the infested 
territory shown upon the map (fig. 9). It seems likely that at any 
time the pest may be carried to points far outside of the present 




LOWER LINE SHOWS UMTTS OF AREA 

INFESTED IN 1301. 
UPPER UNE SHOWS UMITS OF AREA 

INFESTED IN 1904. 
REGION BETWEEN DOTTED AND UPPER ONES 

AREA THAT BECAME INFESTED DURING 1904 



Fio. 9.— Territory infested by the cotton boll woevll (original). 

infested territory through ordinary commercial shipments of cotton 
products. There is also some possibility that persons who have 
received live specimens from Texas for experimentation with supposed 
remedies may inadvei-tently introduce them into uninfested regions. 
These considerations have led the Bureau of Entomology to devote 
special attention to the reported occurrence of the weevil outside of 
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the region indicated. Entomologists connected with the Bureau have 
investigated a large number of reports coming from parts of Louisiana, 
Arkansas, and Indian Territory. Through cooperation with State and 
station entomologists, the Bureau has received specific information 
about reports originating in Georgia, South Carolina, and elsewhere. 
Fortunately it has been determined that all these reports have been 
based upon a misidentification of some of the rather niunerous species 
of weevils which are sometimes found in cotton fields. Indeed, many 
other insects besides weevils have also been mistaken for the boll 
weevil, and some of the most persistent reports came from the con- 
fusion of the effects of the anthracnose disease of cotton with the sup- 
posed work of the boll weevil. 

DAMAGE CAUSED BY THE BOLL WEEVIL. 

As has been stated in a previous article on this subject,^ it is natu- 
rally a difficult matter to express in figures the damage done by the 
boll weevil. In the paper referred to it was shown that, for a few 
years after the advent of the pest in a given locality, the production is 
reduced by about 50 per cent; but that, after such a period of great 
loss, many progressive farmers learn by proper methods to approxi- 
mate their former yields. In some cases even, on smaller acreages, 
by practicing more intense farming the production is maintained. It 
is the unprogressive farmer, adhering to the old methods, who suffers 
the severest loss. On the whole, it seems within conservative bounds 
to estimate that, during the season of 1904, the weevil caused a short- 
age of at least 450,000 bales, representing a value (including that of 
seed) of about $22,000,000. 

In view of the present very large crop,* the question has been asked 
why the weevil should be considered a great menace when such a large 
yield can be secured in spite of the fact that the weevils now infest 
about 32 per cent of the cotton acreage in the United States. The 
following appear to the writer to be the principal reasons for the 
present large production in Texas: 

(1) It must be noted that in parts of the infested territory the insect 
has not yet become sufficiently numerous to appreciably reduce the 
crop. This observation applies to probably at least 10 per cent of the 
territory considered infested on account of the present isolated colo- 
nies. In many of the northern counties of Texas, for instance, the 
production could not have been reduced by the weevil, although the 

« Yearbook of the Department of Agriculture for 1903, p. 207. 
^ Estimated by the Bureau of Statistics of this Department on December 3, 1904, 
as 12,162,000 bales. 
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Btatistics show considerable variation from year to year, doubtless on 
account of changes in acreage and the ravages of other insects, like 
the boUworm. This is shown in the case of several counties in north- 
em Texas in the table following. This table incidentally illustrates 
well the uncertainty involved in a comparison of the production in any 
list of counties in order to show the damage caused by the boll weevil. 
It is on such comparisons that many excessive estimates of damage 
have been based. 

Cotton production in certain counHe$ in northern Texas, in equvoalenU 
of 600-pound bales. 

[From U. S. Census Bulletin No. 10.] 



County. 


1899. 


1900. 


1901. 


1902. 


1908. 


Average. 


Montague 


15,064 


84,488 


28,454 


16,981 


80,172 


25,031 


Bowie 


16,826 


21,847 


16,756 


17,829 


20,807 


18,618 


Red River ... 


28,684 


47,870 


85,911 


81,284 


83,815 


85,452 


Collin 


49,077 


70,968 


60,049 


47,844 


62,979 


58,082 


Cooke 


11.905 


18,751 


19,561 


11,012 


20,813 


16,406 



(2) Throughout the portion of Texas where the bulk of the crop is 
produced, various conditions had conspired to cause an unusually small 
number of weevils to hibernate successfully. The principal factor in 
this situation was the very early date of the first killing frost in the 
fall of 1903, about thirty days prior to the average date. This 
destroyed a great many immature weevils in the squares and bolls that 
would othei'wise have passed through the winter to damage the crop 
in the spring. 

(3) A very important factor has also been a lessened damage done 
by the bollworm in the counties in Texas where the bulk of the crop 
is produced. Mr. A. L. Quaintance, of the Bureau of Entomology-, 
who has conducted a special investigation of the bollworm during the 
past season, states that the damage done in 1904 can be estimated at a 
loss of about $2,600,000, as against an estimated loss for 1903 of fully 
$5,000,000. 

(4) The high price at which cotton was selling just prior to the time 
of planting the crop of 1904 had the inevitable effect of increasing the 
acreage very materially. 

(5) The growing season was very favorable. The average of the 
"condition" of the growing crop in Texas from May to September, 
inclusive, as published by the Bureau of Statistics of the Department, 
was 82 in 1904 as against 72.5 in 1903. The average condition for 1904, 
the season of the largest crop ever produced, was, in fact, much higher 
than that for 1900, when the average condition reported for the same 
months was 77.6. 



Digitized 



by Google 



THE COTTON BOLL WEEVIL. 



197 



(6) The picking season was abnormally favorable, resulting in an 
nniisually small loss of the lint from rains. 

(7) The large amount of work done by the Department and com- 
mercial bodies, which imported many carloads of improved seed, doubt- 
less contributed to the increase of the crop. 

A general idea of the effect of the ravages of the boll weevil in 
reducing the crop in Texas may be obtained from the following table: 

Comparison of cotton produdion and acreage in Texas and Louisiana 
for 1899-1904.<* 



Year. 


TexAS. 


Lonisiana. 


Acreage. 


Crop. 6 


Acreage. 


Crop.b 


1899 


Acres. 
6,642,809 
7,041,000 
7,746,100 
8,006,646 
8,129,800 
8,704,000 


Bales. 
2,609,018 
8,488,886 
2,602,166 
2,496,013 
2,471,061 
8,030,433 


Acres. 
1,179,166 
1,286,000 
1,400,660 
1,662,667 
1,709,200 
1.940,000 


Bales. 
700,862 
706,767 
840,476 
882,073 
824,966 
893,193 


1900 


1901 


1902 


1903 


1904 





a The flgiires for acreage have been taken from the reports of the 
Bureau of Statistics of this Department, also figures for production 
for 1904. The figures for production of previous years are from U. 8. 
Census reports. 

&The crop yield is given in bales of 600 i>ounds. 

It will be seen that, while the acreage in Texas and Louisiana has 
been increasing at about the same rate, the crop in Texas has decreased 
annually for the past six years (with two exceptions, 1900 and 1904), 
while the crop in Louisiana has increased annually (with one incon- 
siderable exception, 1903). That the boll weevil is the cause which 
has prevented Texas from keeping pace with Louisiana will be admitted 
by all. The exceptional years, 1900 and 1904, in which the production 
in Texas did not decrease, were undoubtedly those in which the con- 
ditions for the cotton plant were unusually favorable. Moreover, it 
is to be noted that in the first of these two years the pest had not 
reached far into the most productive counties of Texas. 

SCOPE OF THE DEPARTMENT'S INVESTIGATIONS. 

The liberal appropriation made by Congress to enable the Secretary 
of Agriculture to meet the emergency caused by the ravages of the 
cotton boll weevil allowed a very considerable enlargement of the 
scope of the work during the season of 1904. The followmg lines of 
work were undeitaken: 

(1) Direct WORK on the cotton boll weevil.— This portion of the 
w^ork was carried on under the direction of the Chief of the Bureau 
of Entomology, Dr. L. O. Howard, by the writer, as special agent in 
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charge in Texas. The headquarters for this portion of the work were 
located at Victoria, Tex., where a laboratory was maintained for two 
years. Thirteen experimental farms, aggregating about 1,500 acres, 
were located in the different parts of the State, where modifications of 
the present cultural system have been studied. The investigations of 
the life history of the insect, upon which any rational system of con- 
trolling it must be based, were continued. Parasites and the use of 
poisons were investigated fully. A special study in the field was made 
of the means whereby the weevil reaches new regions, and the direct 
bearing the matter had upon any attempt to check its further advance. 
The possibility of controlling the pest at the gins was investigated, an 
expert in cotton ginning being employed for the purpose. A sys- 
tem of certifying shipments of Texas farm products, which would 
otherwise have been excluded from shipment to various parts of the 
South on account of quarantine laws, was inaugurated. Nearly 1,000 
car loads of various farm commodities were shipped under certificates 
issued by the Bureau of Entomology. The reports of the occurrence in 
Mexico of varieties of cotton which are immune to the boll weevil were 
investigated by an agent who twice visited that country. The extent 
to which birds may be relied upon as controllers of the boll weevil 
received particular attention. A large number of birds was shot in 
cotton fields, and their stomachs have been preserved and are now 
being examined. 

Some of the results of this work have been incorporated in three 
Farmers' Bulletins (Nos. 189, 191, and 211) and one circular (No. 56, 
Bureau of Entomology) issued during the season. 

(2) Demonstration work. — Under the direction of Dr. B. T. Gallo- 
way, Chief of the Bureau of Plant Industry, Dr. S. A. Knapp has 
organized demonstration work throughout the State of Texas, and to 
some extent in Louisiana. Doctor Knapp has started with the system of 
controlling the pest previously demonstrated on a smaller scale by the 
Bureau of Entomology, and has added to it numerous steps in the 
proper tillage of the soil and cultivation of the crop, which are of 
special importance in the present emergency. 

(3) Diversification work. — Under the direction of the Chief of 
the Bureau of Plant Industry, and under the immediate control of Mr. 
W. J. Spillman, a number of farms were established to demonstrate 
the value of the diversification of crops. 

(4) Work on the cotton boll worm. —This insect is, with the 
exception of the boll weevil, the most serious pest of the cotton plant 
in this country. Where both of the insects are present the problem 
is especially serious. Accordingly, an investigation of this insect 
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was undertaken, under the direction of the Chief of the Bureau of 
Entomology, by Mr. A. L. Quaintance. A laboratory was established 
at Paris, Tex., in the heart of the region where the boUworm does its 
greatest damage. A number of experimental farms were conducted 
in Texas, as well as in portions of Louisiana which are in immediate 
danger of invasion. 

(5) Othek cotton insects. — In cooperation with the Bureau of 
Entomology, Prof. E. D. Sanderson, of the Texas Agricultural and 
Mechanical College, made special studies of the numerous minor 
insects which affect the cotton plant. 

(6) Cotton diseases. — Under the direction of the Chief of the 
Bureau of Plant Industry, Mr. C. L. Shear conducted experiments and 
demonstration work in different portions of the South, but with par- 
ticular reference to Texas. This work in Texas dealt especially with 
the Ozonian disease known as ''root rot." 

(7) Plant breeding work. — Under the direction of the Chief of 
the Bureau of Plant Industry, Mr. H. J. Webber carried on important 
work in the breeding of early -maturing varieties of cotton, and in 
improving the qualities of fiber of some of the present known varie- 
ties which are rather poor in this respect. 

PROBLEMS NOT YET SOLVED. 

Although very satisfactory success has attended the efforts of the 
Department in combating the boll weevil, it must be stated that much 
yet remains to be learned. Persons who have observed the operations 
of the cultural system during a series of years in Texas have become 
convinced that it does not work equally well under all conditions. 
Moreover, at least with the usual facilities on the plantations of Texas, 
it must be confessed that the proper application of the cultural sys- 
tem increases the cost of production. The present low price of the 
staple is one of the most serious di-awbacks with which this system 
has ever had to contend. 

In some respects the term ''cultural system" is misleading. It is 
frequently used simply in the sense of careful and persistent cultiva- 
tion of the crop. However, the term as here employed applies to the 
various modifications in the cropping system which have been sug- 
gested by a study of the life history of the pest as useful in avoiding 
damage. Consequently the cultural system as here used is not merely 
a S3'stem of the proper cultivation of cotton, but a system of the cul- 
tivation best suited to mitigating the damage by the pest. Neces- 
sarily, it implies a thorough preparation of the soil and strict attention 
to all details of cultivation. 
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The most unfavorable aspect of the situation is that there may be 
many difficulties in the way of the application of the cultural system in 
regions that are about to be invaded, and which have climatic conditions 
quite different from those in Texas, where success has been obtained by 
that means. The destruction of the cotton plants in the fall is undoubt- 
edly the most important factor in controlling the weevil. It attacks the 
insect at a time when the most good may be accomplished. It reduces 
by many millions the number of weevils that might go into hibernat- 
ing quarters to emerge and damage the crop the succeeding year. Fall 
destruction may, of course, be practiced in Louisiana and other parts 
of the South. In addition to the obstacles in the way of this practice, 
namely, the hope for a top crop, the changing tenant system, and the 
scarcity of labor, there will, in other regions, be the additional difficulty 
that the cotton plant grows to a great size, and on alluvial lands matures 
late. The excessive size of the plants alone will interfere more or less 
with their destruction. More important, however, the general late- 
ness of the crop produced on such plants will naturally throw the time 
for fall destruction so late that the practice may not be nearly as effec- 
tive as in Texas. Moreover, the early -maturing varieties have the 
decided tendency, on rich alluvial lands with abundance of moisture, 
to lose their very essential character — that of earliness. King cotton, 
for instance, planted in the river valleys of Louisiana grows to a great 
height. Naturally such growth is at the expense of the very essential 
quality, as far as the boll weevil is concerned, of maturing the crop 
rapidly. There will be a similar difficulty in the proper spacing of the 
plants in order to bring about the destruction of many immature 
weevils in the squares on the ground. (See Pis. VII and VIII.) 

To offset these expected difficulties it must be stated that the cotton 
growers in the portions of the South not yet invaded will have the very 
decided advantage of learning from the experience of planters in Texas. 
Nevertheless, as already pointed out, the experience of Texas planters 
largely concerns itself with the cultural system, in the application of 
which to other regions there ma}'- be considerable difficulties. These 
difficulties may be summarized as follows: 

(1) Increased difficulty in applying the cultural system, due to i-ank 
growth, despite the use of phosphatic fertilizers and of early -maturing 
varieties of seed. 

(2) The greater rainfall from the Sabine River eastward. Rank 
growth of cotton with an abundance of moisture are the two factors 
which contribute most to the rapid multiplication of the boll weevil. 
In Louisiana, during the growing months of May, June, July, and 
August, the average monthly precipitation for the past five years has 
been 4.47 inches. In Texas for the same term the average monthly 
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Mexican Cotton Boll Weevil. 

Fio. 1.— Weevil. \mvk view. Fig. 2.— Weevil, side view. Fig. .3.— Fully grown lan-a. Fio. 
4.— Piipa ready to inmsform. Fig. 5.— Adult weevil with wing covers rai-sed and wings 
extended, ready to take flight. 

[Four times natural size. Original.] 
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Work of the Mexican Cotton Boll Weevil. 

Fig. 1.— Half-grown square destroyed by many feeding punctures by young weevils. Fio. 
2. — Square ready to form bloom, very largely fed upon. Fio. 3.— Egg deposited at base 
of petal inside square. Fig. 4.— I^rge weevil larva being destroyed by smaller larva of 
Brecon melHtor. Fio. 5.— Weevil in act of escaping from fallen square. Fig. 6.— L4irge 
boll severely Injured by many weevil punctures. 

[Two-thinls natural size. Original.] 
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precipitation has been only 3.26 inches. The general scarcity of labor 
throughout the South, a difficulty which already presents a serious 
problem in Texas, will likewise prove a drawback in regions which 
will become invaded. To produce cotton profitably in weevil-infested 
regions requires additional labor at several times during and after the 
growing season. The present situation seems to indicate that the 
further advance of the insect must involve a decrease in acreage. 

RELATION BETWEEN THE LEAFWORM OF COTTON AND THE 
BOLL WEEVIL. 

Thirty-five years ago the ravages of the cotton leafworm {Alahama 
a/rgillaoed) attracted almost as much attention in some portions of the 
South as does the damage by the boll weevil now. Various changes 
in the system of cultivation of cotton in the South have combined to 
reduce the damage done by this pest, and, moreover, a very effec- 
tive method of controlling it, by the use of Paris green, was dis- 
covered. It is one of the striking occurrences in the history of 
economic entomology that this formerly dreaded pest is now looked 
upon by the farmers in weevil-infested regions as decidedly beneficial. 
When the plants become defoliated by the worms the growth is checked, 
and consequently the opportunities for the breeding of the weevils in 
additional squares are reduced. This results in a marked decrease in 
the number of weevils at the end of the season. This decrease has not 
so much effect upon the crop of the current year as upon the follow- 
ing one, by reason of the lessened number of weevils going through 
hibernation. Moreover, when the plants have been deprived of most 
of their leaves the worms very frequently devour the squares and 
sometimes small bolls in which the immature stages of the boll weevil 
are located. In this way the worm acts directly as a remedial agency 
against the boll weevil. This work to some extent accomplishes the 
same object as the fall destruction of the plants, which, as is well 
known, is the greatest single factor in the successful production of 
cotton in weevil-infested regions. There is still another consideration 
in this connection, namely, that the defoliation of the plants allows 
the sun to strike the squares upon the ground, thus destroying many 
of the larvfiB and pupsB of the weevil contained therein. At the present 
time, as the result of the conditions mentioned, the planters in Texas 
are rapidly giving up the practice of poisoning the formerly much- 
dreaded cotton caterpillar. If, as may occasionally happen, the plants 
become defoliated before the weevils reach the maximum numbers in 
the fields, the damage of the one insect will simply be added to the 
damage of the other. In that event the use of poison will be necessar3\ 
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ATTEMPTS TO PREVENT THE ADVANCE OF THE BOLL WEEVIL. 

The crop pest commission of Louisiana, in cooperation with the 
Bureau of Entomology of this Department, has investigated fully the 
possibility of checking the pest by an attempt toward the eradication 
of the isolated colonies in connection with a rigid quarantine directed 
against farm products which might be considered as likely to convey 
the pest. During the season of 1903, a small colony of weevils was 
found in Audubon Park, in the vicinity of New Orleans. Energetic 
means taken at that time resulted in the complete extermination of 
the colony. Upon the basis of the successful outcome of this experi- 
ment and upon the further basis, of what was then known concerning 
the means whereby the weevil reaches new regions, the crop pest 
commission started out early during the past season in an energetic 
attempt to prevent the further advance of the weevil in the State. 
The first step was to quarantine general farm commodities produced in 
infested portions of Texas in addition to the baggage and household 
goods of laborers in which there seemed some possibility that weevils 
might be transported. The next step in the campaign was an attempt 
to stamp out the few known isolated colonies in the western parishes 
of the State by causing the temporary abandonment of cotton culture. 
Accordingly, in Sabine Parish the commission perfected arrangements 
with the planters whereby for a certain consideration the latter agreed 
not to plant cotton during the season of 1904. The Bureau of 
Entomology was not connected with this matter in any other way 
than by assisting in it as a very important experiment. Four ento- 
mologists were detailed to assist the Louisiana commission in deter- 
mining the presence of isolated colonies, and in studying generally 
the means whereby the pest is spread. The situation seemed very 
encoui'uging until about the first day of August. The weevil had 
not been found in the localities previously known to be infested, where 
the further cultivation of cotton was prevented. However, about the 
date mentioned there was a general and unexpected migration of 
weevils from west of the advance guard, where the experiment was 
being performed. This migration carried the weevils far over the 
localities where cotton growing had been stopped, and the failure of 
the attempt to check the weevil at once became evident. 

It is considered that the knowledge of the weevil gained in this 
experiment is of very great importance. Certainly if it were possible 
to check the pest anywhere in the United States it would have been 
most feasible in the western portion of Louisiana, where the cotton 
fields are small and situated in isolated locations in the pine forests. 
Although the results have been negative, the complete demonstration 
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of the impossibility of checking the advance of the pest will doubt- 
less prevent a great number of similar attempts that might otherwise 
be made from time to time in other States in possibly less favoi*able 
localities. 

The present efforts to prevent the further spread of the boll weevil 
in the South are all in the form of laws, prohibiting the having in 
possession live.weevils, and quarantining rigidly farm products that 
are supposed to be, or are likely to become, infested. Louisiana, Ala- 
bama, Mississippi, Georgia, South Carolina, and North Carolina all 
have laws along these lines. In general they are of such a nature as 
was recommended in Farmers' Bulletin No. 189 of this Department. 
In some cases, however, there is no doubt that the provisions are more 
drastic than is necessary. In several of the States shipments from 
infested territory of articles which can not be considered dangerous are 
prohibited. Nevertheless, the general salutary effect of the present laws 
is undoubtedly evident. As a matter of fact, it is certainly advisable 
for the States to be overcareful rather than to allow the shipment of 
articles that might possibly be the means of bringing in the weevil. 

THE OUTLOOK. 

For some time there has been no doubt that the boll weevil will 
eventually spread over all of the cotton-producing States, and careful 
observers agree in anticipating increased difficulties in combating it as 
new regions are invaded. A consideration of the problem, some of 
the more important features of which have been noted, shows clearly 
that the matter is still most serious. In fact, in Texas this is evidenced 
by the frequent very great interest in proposed remedies of all kinds, 
which, as in the case of Paris green during the past season, often 
results in the useless expenditure of large amounts of money. It must 
be confessed that such a general and persistent search for the specific, 
which large numbers of planters have believed successively to be 
mineral paint, poisoned cotton-seed meal, and Paris green, is an indi- 
cation in some quarters of the lack of full confidence in the known 
means of mitigating the damage of the pest. It is gratifying to note 
that the extensive work of the past season has had the effect of reducing 
greatly any undue misapprehension regarding the cultural system, the 
result of the Department's work for several years. 

There is now a strong tendency toward the passage and enforcement 
of State laws which will bring about concerted action in the most 
important steps in controlling the pest. The changes in farm practices 
made necessaiy by the weevil are so decided and the conservatism in 
some quarters so marked that legislation is undoubtedly needed. The 
proper steps are known and have been abundantly demonstrated. To 
obtain the best results there should be concerted action. In Louisiana 
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the law creating the crop pest commission now gives sufficient power 
to that body. In Texas, however, there is as yet no law on the subject 
The next great step to be accomplished in the boll-weevil fight is the 
passage in Texas of a law similar to that now in force in Louisiana 
delegating full authority to a board, the executive officer of which shall 
be an entomologist. Likewise, it seems that the best thing to be done 
by States that are in danger of invasion is to enact similar legislation 
which will provide machinery for the enforcement of such control as 
present knowledge of the subject permits, and that at the earliest 
opportunity. 
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THE RESPIRATION CALORIMETER. 

By W. O. Atwatrb, Chiefs and F. G. Benedict, Physiological Chemist, 
Nutrition Investigations, Office of Experiment Stations. 

STUDIES OF THE DEMANDS OF THE HUMAN BODY. 

In considering the demands of the body for nourishment and the 
purposes which foods serve in the body, it was natural that experi- 
menters should direct their attention for a time largely to those ques- 
tions which were most readily studied, such as the amounts of food 
eaten and their i*elation to growth, health, and other physical condi- 
tions. The chemical composition of different foods and the purpose 
served by different food constituents are closely related to such 
studies. The amount and character of the visible excretory products 
and the relation of the body outgo to the food eaten were questions 
whose importance was early recognized. Knowing the amount and 
composition of the food and the amount and composition of the solid 
outgo, it is possible to ascertain how thoroughly food is digested, and 
experiments to determine this point have been numerous and have 
given very valuable results. In tests of the adequacy of a diet and 
other problems equally important it is desirable to study also the 
amount and composition of the liquid outgo. 

Besides the visible excreta, however, the body is constantly giving 
off invisible material in the breath. A knowledge of the kind and 
amount of these invisible products and their relation to food, to work 
performed, and to other factors, is a matter whose importance was 
early recognized and studied in various more or less satisfactory 
ways. Moreover, in addition to all the material products — visible 
and invisible — the body is all the time losing an immaterial invisible 
quantity, namely, the heat which is constantly radiated from its 
surface. We know that in order for heat to be given off from a stove 
or furnace a supply of fuel must be kept up, and it is obvious that 
something of the same nature must be true in the dase of the human 
body. In the one case the fuel is coal, wood, or some similar sub- 
stance; and in the other it is meat, vegetables, cereals, and other 
foods which make up the daily diet. 

205 
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THE FURNACB AND THE HUMAN BODY. 



Combustion in a furnace and combustion in the body are apparently 
very dissimilar; but, generally speaking, they are the same from a 
chemical standpoint. The former takes place rapidly, with the evolu- 
tion of heat and usually of light; the latter more slowly and incon- 
spicuously. If the food is likened to fuel and the body to a furnace, 
the respiratory products given oflf by the lungs correspond to the 
smoke and other combustion products which pass out through the 
flue. The solid and liquid excretory products of the body correspond 
in a way to the ashes of a furnace, which, of course, are made up of 
materials which could not burn completely and partly burned frag- 
ments that for some reason escaped combustion. One important 
difference between the human body and the furnace or steam engine 
is that the former is self-building, self-repairing, and self-regulating. 
Another is that the material of which the engine is built is very differ- 
ent from that which it uses for fuel; but in the case of the body part 
of the material which seizes it for fuel also builds up and maintains 
the body tissue. Furthermore, if food is withheld the body can for 
some time use its own substance for fuel. This the engine can not do. 

Obviously the body is more than a machine. It has not simply 
organs to build and keep in repair and supply with energy; it has a 
nervous organization, and it has sensibilities and higher intellectual 
faculties. It is, perhaps, not too much to say that the right exercise 
of all our faculties must ultimately depend upon the nourishment of 
the body which renders their existence possible. 

In the case of an engine everyone recognizes the fact that one sort 
of coal may be more satisfactory and economical than another because 
it burns better and gives more heat per ton. It is equally true that 
one food may be more satisfactory than another because it is more 
thoroughly digested, more wholesome, or is a better source of energy. 
To determine the efficiency of an engine we need information regard- 
ing such factors as the energy or heat value of the fuel, the amount of 
ash and of waste products carried off through the flue, the quantity of fuel 
required for different kinds of work, the quantity of energy in the fuel 
which can be converted into useful work, and related questions. It is 
equally true that in the case of the body we need to know the most 
wholesome kinds of food, the relative amounts of waste material in 
different sorts, the amount and composition of the waste products and 
their relation to food and work performed, the amount of work pos- 
sible on a given ration, and, in short, the best and most economical 
food for maintaining the body machine in perfect condition and 
enabling it to perform the necessary amount of physical and mental 
work. 
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APPARATUS FOR STUDYING PROBLEMS IN NUTRITION SECURED. 

Bearing" these various facts in mind, the need of some satisfactory 
laboratory apparatus for studying problems connected with the income 
and outgo of the body, the use which it makes of its food supply, the 
work which it performs, the value of different food combinations, and 
similar questions will be readily recognized. To meet such needs an 
apparatus has been devised in connection with the nutrition investiga- 
tions of the Department of Agriculture. Since it permits of the meas- 
urement of the gases of respiration as well as the heat liberated from 
the body, it is called a respiration calorimeter. In the planning and 
carrying out of this work, which was begun in 1892 by Wesleyan Uni- 
versity and the Storrs Experiment Station, the Department of Agri- 
culture has cooperated since 1894. 

In its general design the respiration calorimeter was inspired by the 
Pettenkof er apparatus, built about fifty years ago at Munich. Petten- 
kofer directed his attention chiefly to the measurement aqd analysis of 
the respiratory products, but in planning the respiration calorimeter 
used in the Department of Agriculture experiments the income and 
outgo of energy was taken into account as well, these factors being 
most conveniently measured as heat. After a considerable amount of 
experimenting the Atwater-Rosa respiration calorimeter was completed 
and has been used for a large number of experiments with satisfactory 
results. 

In this instrument a current of air was pumped through the respira- 
tion chamber, and by ascertaining its composition and volume it was 
possible to learn the amount and character of the respiratory products 
given o ff by the subject in the apparatus, though it was not possible 
to measure directly the amount of oxygen used. This was felt to be 
necessary and the apparatus was accordingly modified by the introduc- 
tion of new features, including devices for the direct measurement of 
oxygen, the expenses for these improvements being defrayed by the 
Carnegie Institution of Washington. This new form of respiration 
calorimeter is here briefly described. 

DESCRIPTION OF THE RESPIRATION CALORIMETER. 
GENERAL PLAN. 

The apparatus consists of an air-tight copper box, surrounded by 
zinc and wooden walls with air spaces between, and is large enough for 
a man to remain in it in comfort for a number of days. A ventilating 
current of air is pumped through the chamber or box at such a rate 
that the subject can always be supplied with a sufficiency of pure air. 
The chamber contains a folding bed, chair, table, etc., and is provided 
with means for the introduction of food and drink and the removal of 
excreta. The ventilating current of air as it leaves the apparatus passes 
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through purifying vessels that remove the carbon dioxid and water 
vapor which make up the respiratory products given off by the lungs 
and skin. Fresh oxygen is then added to the air current to make up 



Fig 10.— General plan of respiration calorimeter laboratory. 

for that withdrawn by the subject for the internal process of combus- 
tion in the body. When purified and laden with oxygen so that it is 
fit to be breathed the air current is again passed through the respira- 
tion chamber, this circulation of air being kept up as long as the 
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}i( FiQ. 1 .—Respiration Calorimeter, General View. 
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experiment continues. The arrangement of the whole apparatus with 
its accessories is shown in figure 10. This gives a plan of the calo- 
rimeter laboratory, which is located in one of the rooms of the chemical 
department of Wesleyan University at Middletown, Conn. 

On the north side is the respiration apparatus. Just south of this 
is the absorption system, through which the ventilating air current 
passes as it leaves the chamber charged with the respiratory products 
given off by the subject. The direction of the current is indicated by 
arrows. The air current as it leaves the chamber is first drawn through 
sulphuric acid, which absorbs the moisture in the air, and then through 
soda lime, which absorbs the carbon dioxid — that is, these two sys- 
tems of absorbers free it from the products of respiration. After 
the oxygen is added the air passes back to the chamber pure and 
wholesome and ready to be breathed again. The circulation of the 
current is maintained by air pumps operated by electric power. On 
the east side is the observer's table, at which the assistant sits who 
attends to regulating the temperature within the apparatus and records 
the observations which are made during the progress of an experiment. 
A general view of the apparatus taken almost opposite the observer's 
table is given in Plate IX, figure 1. A side view, showing the puri- 
fying arrangements through which the ventilating current of air is 
passed, is shown in Plate IX, figure 2. 

HEAT RBGULATION AND MEASUREMENT. 

A stiidy of the heat given off by the human body on different diets, 
different conditions of work and rest, during sleeping and waking, and 
so on, is a very important matter in considering the functions and uses 
of food and the efficiency of the body as a machine. The energy value 
of food, coal, or other m&terial can be readily learned by burning 
samples and measuring the amount of heat given off. The way in 
which the body uses the energy supplied by the food can be very con- 
veniently studied with the respiration calorimeter. One of the most 
interesting features of this apparatus is found in the devices for meas- 
uring the heat given off from the body and regulating the temperature 
of the chamber so that the subject may be always comfortable. 

Houses are very commonly warmed by a current of hot water which 
passes through radiators and gives off its heat into the rooms. If a 
current of cold liquid were circulated through the pipes it would 
absorb the heat and the room would be cooled, as is obvious when we 
remember that a similar plan is followed in cooling cold-storage cham- 
bers. In the respiration chamber a current of cold water passes 
through pipes which have a large surface, so that they may the more 
readily absorb the heat. As the water enters and again as it leaves, its 
temperature is noted. The amount of water passing through the pipes 
in a given time is also ascertained. Knowing the weight of water, the 
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rise in temperature, and the specific heat of the water, the amount of 
heat absorbed and carried out of the chamber by the water current 
may be readily calculated. The colder the water on entering the more 
readily will it absorb heat in its passage through the pipes, and, con- 
versely, the warmer the water on entering the more slowly will it carry 
away the heat. Therefore, when the subject is working hard and giv- 
ing off heat from his body rapidly the water current is cooled nearly 
to zero by passing it through cooling tanks before it enters the cham- 
ber; at the same time the rate of flow is increased. On the other 
hand, when the subject is at rest, especially during the hours of sleep, 
when muscular activity is reduced to a minimum, and the heat produc- 
tion of the body is at a low ebb, the water current is allowed to enter 
at a higher temperature and a slower rate. During the period of deep 
sleep the subject ordinarily gives off heat from the body at the rate of 
60 to 75 calories** per hour, or enough to raise the temperature of 1.3 
to 1.7 pounds of water from freezing to boiling. When he rises and 
sits quietly the hourly rate increases to 100 or 115 calories. When he 
works on a stationary bicycle, which is part of the equipment of the 
respiration chamber and used in work experiments, it reaches 300, 450, 
or even 600 calories per hour* Special devices are provided for tak- 
ing account of these sudden changes in the rate of heat production. 

The rapidity with which the heat given off by the subject is absorbed 
by the water current and brought out of the chamber is controlled by 
the observer, who sits at the observer's table outside of the apparatus. 
In practice the heat is brought away from the chamber just* as rap- 
idly as it is given off by the body, and consequently the temperature 
of the chamber is kept very constant. Delicate electrical thermome- 
ters indicate the temperature to one one-hundredth of a degree, and 
any slight temporary rise in the temperature of the chamber like that 
which would result from an increase in heat production because of 
movement of the subject, such as rising from his chair, stretching 
out the arms, or moving in bed, can be at once detected by the 
observer. 

MSASURXMBNT OF RBBPISATORT QA8BB. 

In a study of the relative value of different foods for the body it is 
very important to know the amount and composition of the excretory 
products, including those given off through the lungs, in order that 
we may strike a balance between the income and outgo of the body 
and learn how much of the food material is retained and utilized. The 
visible excretory products may be readily weighed or measured and 
analyzed. In the case of the equally important invisible products the 
necessary measurements may be made with the aid of the respiration 

a A calorie, as the heat-measuring unit is called, is an amount of heat which would 
raise the temperature of 1 pound of water 4** F. 
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calorimeter. The determinatioDS include, among others, the collecting 
and weighing of all the water vapor and carbon dioxid given off by 
the body and the exact measurement of the oxygen used by it, oxygen 
being, it is hardly necessary to say, one of the principal constituents 
of the air and that portion of it which is essential for the oxidation 
of food materials in the body. 

The ventilating air current pumped through the chamber brings out 
the water vapor and carbon dioxid. The outgoing air necessarily con- 
tains less oxygen than the incoming air, since some has been withdrawn 
for the uses of the body. The air current first passes through a vessel 
containing concentrated sulphuric acid or oil of vitriol, which com- 
pletely deprives it of moisture. The dry air, containing the carbon 
dioxid and still deficient in oxygen, is then passed through a mixture 
of caustic soda and quicklime (so-called soda lime), which rapidly 
absorbs all the carbon dioxid. The arrangement of the Water and 
carbon dioxid absorbers is shown diagranmiatically in figure 10, and 
in their actual position in Plate IX, figure 2. 

At the left side of the frame in which they stand are two sulphuric- 
acid cylinders, which take up the water; then follow three soda-lime 
cylinders for the absorption of carbon dioxid, and then another 
sulphuric-acid cylinder to retain any moisture which the air current 
may have taken up from the soda lime, which always contains a little 
water. Freed from both carbon dioxid and water, the air then passes 
on to the air pump at the right and is returned through the pipe along 
the top of the shelf, which may be seen in Plate IX, figure 2, above 
the absorbers. As it passes through this pipe measured amounts of 
oxygen are added to the air current from a cylinder of compressed 
oxygen, such as is used for many commercial purposes. 

TESTS OF THE AGOURAOT OF THE BESPIBATION CALORIMETER. 

The purpose of the apparatus, as has been stated, is to measure 
accurately the oxygen used and the carbon dioxid, water, and heat 
given off by the subject during an experiment. It was necessary to 
subject the apparatus to rigid tests as to its adaptability for this pur- 
pose. Hie factors involved in the combustion or oxidation of food 
material in the body and the products evolved are the same as in the 
burning or oxidation of alcohol in a lamp, and the quantities of heat 
and combustion products, cori'esponding to a given weight of alcohol, 
are accurately known. It follows, therefore, that if known quantities 
of alcohol are so burned in the respiration chamber as to insure com- 
plete combustion, a comparison of the measured amounts of oxygen, 
water, carbon dioxid, and heat with the theoretical amounts will serve 
as a critical test of the accuracy of the apparatus and method. 
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Many such tests have been made with the respiration calorimeteir, 
and on the whole the results obtained are very satisfactory, indicating 
that the measurements made with it are very accurate, and that the 
apparatus is suited for the physiological experiments referred to. 

KIND OF EXPERIMENTS WHICH HAVE BEEN MADE. 

The purpose of the experiments with the respiration calorimeter is 
to study the fundamental laws of normal nutrition, and so far all the 
experiments have been made with active men in good health — that is, 
with normal subjects. The majority of them have been laboratory 
assistants or students of mature years. The experiments have covered 
varying conditions of diet, work, rest, etc. The food which has been 
selected for the experimental diet has been carefully chosen, so that it 
might be suited in quantity and composition to the subject^s needs and 
the purpose of the experiment, and the diet has been made palatable 
in order to insure normal results. In some of the experiments the 
subject, for purposes of comparison, has had a limited food supply or 
has fasted. 

In the rest experiments a minimum amount of muscular exercise has 
been performed, the subject reading or writing a little to pass the time 
agreeably. In other experiments he has engaged in more or less active 
muscular or mental work. In connection with many studies of the 
body changes during muscular work a bicycle ergometer (shown in 
fig. 11) has been used, which permits of very accurate measurements 
of the external muscular work applied to the pedals. This instrument 
is placed inside the respiration chamber and is there ridden by the 
subject. 

In appearance the ergometer resembles a bicycle with the front 
wheel removed, and the subject sits upon it and operates the pedals 
exactly as on a bicycle. In place of the rear wheel, however, there is 
a copper disk of about the same diameter as the wheel, the frame of 
the apparatus being raised enough to keep the disk from the floor. 
This disk revolves between the two poles of an electro-magnet. When 
there is no current passing through the magnet the disk may be turned 
very easily, and though turning it involves some muscular movement 
the quantity of work actually done is small. When an electric current 
is passed through the magnet it acts as a brake, and more effort is 
required to turn the disk, consequently more work is involved. The 
advantage of such a brake is that the amount of resistance actually 
applied can be measured. By varying the current passed through the 
magnet and the speed with which the disk is revolved, it is possible to 
control the amount of work performed, which may be measured. 
Experiments have shown that the apparatus gives very accurate results. 

Some of the experiments with the respiration calorimeter have occu- 
pied only a few hours, but the majority have lasted from two to four 
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days and nights. Frequently several experiments follow one another, 
so that the subject passes ten or more consecutive days without leaving 
the respiration chamber. 

The labor involved in conducting a complete experiment can be 
judged approximately when it is stated that the entire time of sixteen 
men is required to carry on an experiment properly. The food for 
the subject must be prepared and each portion weighed, the liquid 
and solid excreta must be measured or weighed, and suitable samples 
of both food and excreta prepared for analysis. The ventilating air 
current must be regulated, the oxygen supply controlled, and the 
amounts of carbon dioxid and water withdrawn by the absorbers deter- 



Fio. U.— Bicycle eigometer. 

mined by weighing from time to time. The temperature of the air 
inside the chamber must be kept constant, which necessitates hundreds 
of readings of the thermometers. The water current which removes 
the heat from the chamber must be controlled, and the amount of 
water passing through in a given time and its temperature on entering 
and leaving the chamber recorded at short intervals. The power 
which drives the air pumps and other machinery must be watched, and 
the whole complicated apparatus must be kept in perfect working 
order. All this necessitates thousands of weighings and measure- 
ments and the recording of a large mass of experimental data, as may 
be readily seen when it is remembered that some of the records are 
taken at intervals of two or three minutes, night and day. 
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After the experiment is completed numerous detailed analyses of 
food and excretory products must be made and the results of the experi- 
ment calculated, compiled, and tabulated. The experiment continues 
night and day, the day force being relieved by a corps of night assist- 
ants. The subject sleeps quietly within the chamber, and so regular is 
his life that a definite programme, which is drawn up in advance, is 
followed day by day. 

Atr the time of writing 72 experiments with 9 different subjects, cov- 
ering a period of 209 days, have been completed. In these experi- 
ments the total income and outgo of both matter and energy have 
been measured and studied. These experiments and the deductions 
from them are reported in detail from time to time in bulletins of the 
OflSce of Experiment Stations.** Some of the more important results 
may be spoken of here. 

SOME RESULTS OF THE EXPERIMENTS. 
AMOUNTS OF CARBON DIOZID AND HBAT QIVBN OFF BY THB BODY. 

When coal is burned in a stove heat is generated and a gas known 
as carbon dioxid is given off, together with water vapor. In exactly 
the same way, but less rapidly, when food is burned in the body heat 
is generated and water vapor and carbon dioxid produced, the heat 
being constantly radiated from the body and the water vapor and car- 
bon dioxid given off by the lungs and skin. The amount of heat given 
off by the body depends to a very large extent upon the amount of 
muscular activity, while the amount of water vapor and carbon dioxid 
eliminated depends upon both muscular activity and the kind of ma- 
terial which is burned in the body, whether it be protein, as the lean 
of meat; fat, like butter fat; or carbohydrates, such as starch or sugar; 
or a combination of these. 

In the experiments which have been made with the respiration 
calorimeter all grades of muscular activity have been tested from deep 
sleep with a fasting subject to the excessive muscular work of a pro- 
fessional bicycle rider. When muscular work was performed other 
than that involved in the body motions essential to eating, drinking, 
and moving about in the respiration chamber, the muscular exercise 
consisted in operating the bicycle-like apparatus shown in figure 11, 
Light muscular exercise consists in running the wheel with no resist- 
ance. For moderately active muscular work a fair amount of resist- 
ance is applied by means of the electrical brake, and the rider turns 
the wheel at a definite number of revolutions per minute for a stated 
period. In severe work the resistance is kept the same and the num- 
ber of revolutions increased or the resistance is increased and the 

<> Department of Agricultare, Office of Experiment Stations Bulletins Nos. 44, 63,69, 
109, 136. 
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revolatioDS kept the same. For very severe work either the resistance 
or the number of revolutions, or both, are still further increased. The 
results of the experiments, showing the output per hour of carbon 
diozid and heat from the body under the different conditions indicated, 
are here summarized. 



Average normal outpiU of carbon dipxid and heat from the body. 


Gonditloiis of moscnlar aottvity. 


Average quantities 
per hour. 


Carbon 
dloxld. 


Heat. 


Man At refft, Bleeping 


OratM, 
25 
85 
55 

100 
150 
210 


Caloriei. 
65 
100 
170 
290 
450 
600 


Mftn At rest, AWftfcp, iHttIng ^p , 


Man at light moscular exercise 


Man at TnoflArs.teiy <i^tiyA munrtnlAr e^evf^iflA 


Man at flevere muflcnlar exercise 


Man at very severe muscnlar exercise 





From the above table it may be seen that the output not only of 
heat but of carbon dioxid is very nearly proportional to the amount 
of muscular work. The average results quoted furnish data for esti- 
mating the amount of carbon dioxid and heat given off daily by men with 
varying degrees of muscular activity. For example, if a man sleeps 
8 hours per day, we may say that the carbon dioxid output during this 
period is approximately eight times the hourly amount eliminated dur- 
ing sleep by the average subject, or 8 by 25 = 200. If he is at very 
severe muscular labor for 8 hours the carbon dioxid output would cor- 
respond to eight times the hourly amount for very severe work, that 
is, 8 by 210 = 1,680, and if the remaining 8 hours of the day were 
devoted to going to and from work, eating, sitting, etc. , corresponding, 
say, to 6 hours of rest and two hours at light muscular exercise, the 
carbon dioxid output will be six times the average amount eliminated 
per hour at rest, that is, 6 by 35 = 210 grams, and two times the amount 
given off at light work, 2 by 55 =110 grams. The total for the 24 
hours would obviously be the sum of the quantities mentioned above, or 
2, 200 grams. The heat eliminated in the 24 hours by men at very severe 
work may be likewise calculated by multiplying the time devoted to 
sleep, work, etc., by the average hourly output. In 8 hours at sleep 
he would eliminate 520 calories (8 by 65=520); in 8 hours at work, 
4,800 calories (8 by 600=4,800); in 6 hours of rest, 600 calories (6 by 
100=600), and in 2 hours at light exercise, 340 calories (2 by 170=340), 
making a total for the 24 hours of 6,260 calories. 

For individuals at different occupations the chief variations in a cal- 
culation like the above would be concerned with the 8 hours devoted 
to work, as the conditions for the remainder of the 24 hours, that is, 
the time devoted to sleep, rest, and the light exercise involved in 
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going to and from work, etc., would be much the same in the majority 
of cases. Knowing the kind of work performed and the number of 
hours devoted to work and sleep, it will be seen that the calculation 
with reasonable accuracy of the total energy and carbon dioxid given 
oflf by the body is a very simple matter. 

Thus, we see that, as a result of a large number of measurements 
made in the respiration calorimeter on a number of men, it is possible 
to obtain an important series of factors which, it may be stated, were 
not available until these experiments were carried out. These factors 
are of great value in estimating the needs of the body for food under 
varying conditions of exercise and muscular work, since, as has been 
previously stated, the energy output of the body is dependent upon 
the energy supplied in food. 

VENTILATION. 

In experiments with the respiration calorimeter the air which the 
subject breathes is analyzed with the greatest care, and it is obvious 
that since his physical condition is studied in relation to the character 
and amount of the air supplied the experiments may be made to fur- 
nish much data regarding problems of ventilation. In some of the 
experiments the rate of ventilation was much lower than has hitherto 
been considered possible. 

Normal air contains about 8 parts of carbon dioxid per 10,000, and 
writers on ventilation have emphasized the importance of having the 
air in rooms changed so frequently that the amount of carbon dioxid 
will not become much greater than this. It was found that, in order 
to keep the air in the respiration chamber at so low a carbon-dioxid 
content, the rate of passage of the ventilating current must be so great 
that the pumps and analytical apparatus would be strained to their 
utmost capacity. In a long series of experiments it was found that 
the subject could get along apparently as well with a much lower rate 
of ventilation, that is, with much more carbon dioxid in the air, so 
that at present the ventilation is less than one-tenth of that usually 
advocated, and the carbon dioxid content is never less than 8 to 10 
times the normal amount, and frequently for short periods it is as 
high as 50, 60, or even 80 times the normal proportion. It should be 
borne in mind, however, that the air is kept dry and otherwise pure, 
since the passage through the sulphuric acid of the absorber system 
would remove water and any unpleasant products which might be 
excreted, as in the breath. 

The extent to which this high vitiation of air has been carried 
with no appreciable effect may be seen from an experiment made in 
the winter of 1904. If the atmosphere breathed by the subject con- 
tains abnormally high amounts of carbon dioxid, it is easy to conceive 
that the normal respiration might be interfered with. To test this 
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point the subject was made to wear oyer his face for 24; hours a 
light mask, connected with air pipes through which he was com- 
pelled to breatlie. These pipes passed out through the chamber and 
carried away the products of respiration, so that the air in the cham- 
ber did not become yitiated. Under these conditions the subject 
breathed normal air for 24 hours, the amount of carbon dioxid pro- 
duced and oxygen consumed being accurately recorded. During 
the next 24 hours the mask was removed and the subject breathed 
the air in the respiration chamber. The rate of ventilation was very 
much reduced and the amount of carbon dioxid in the atmosphere 
allowed to accumulate to such a degree that the subject was living in 
an atmosphere containing 226 parts of carbon dioxid per 10,000, or 
2.3 per cent. This degree of vitiation is perhaps greater than men 
have ever lived in save in exceptional conditions when they have lost 
consciousness in closed chambers, as in caissons, submarine boats, etc. 
It would have been impossible to light a match or burn a candle in the 
respiration chamber during the experiment, yet the subject, who was 
purposely not told anything regarding the degree of vitiation, was 
indifferent to the atmospheric conditions. He read, slept, conmiuni- 
cated with the observers through the telephone, ate his meals with 
the usual regularity, and, indeed, was so pleased to be relieved from 
the necessity of wearing the mask, as on the day before, that he was 
in excellent spirits. 

It would be natural to suppose that with so great vitiation of the 
air the subject would feel languid, meintally inefficient, and would pos- 
sibly lack appetite, yet none of these effects was noticeable. It 
appears that on the day in which the subject wore the mask and breathed 
pure air, and on that in which he breathed the air with a high carbon- 
dioxid content but without knowing that this was the case, the amounts 
of heat evolved, carbon dioxid produced, and oxygen consumed were 
practically the same. In other words, as shown by experimental 
measurements and his physical and mental condition, it was immaterial 
to this subject whether he lived in an atmosphere containing a normal 
amount of carbon dioxid or whether he was breathing air containing 
almost eighty times the normal quantity. 

It should not for a moment be inferred, however, that such an 
experiment is a logical argument for poorer rather than better venti- 
lation, for of the several factors concerned in insufficient ventilation 
only one, the carbon-dioxid content, was here studied. Ventilation 
problems must also take into account the diminished oxygen content, 
excessive moisture, excessive heat, and related conditions. 

It must be borne in mind that during the experiments recorded the 
water content of the air and the temperature of the chamber were 
both regulated with great accuracy and were approximately normal. 
That we need as large an amount as possible of pure fresh air of even 
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temperature is no longer questioned by anyone, but that the amount 
of carbon dioxid is in itself as important a factor in the vitiation of 
air as has been commonly supposed can hardly be belieyed in view of 
these experiments. The whole subject is one which should receive 
further attention, and it seems only fair to say tiiat the respiration 
calorimeter offers a method of experimenting which promises more 
in the way of useful results than those which have been hitherto 
followed. 

BODY TSMPBRATUBB. 

One of the interesting problems which have been studied in connec- 
tion with the respiration calorimeter experiments is that of body tem- 
perature, its normal fluctuations, the extent to which it is influenced 
by external conditions, and related questions. Our bodies are con- 
tinually generating heat by the internal oxidation of food and simul- 
taneously giving off heat by radiation, etc. Obviously, if the heat 
elimination is so regulated that the amount lost in a given time is the 
same as that generated there will be no change in body temperature, 
and that such a regulation exists is shown in the fact that as long as 
the body remains in health it has a temperature not far from 98^ F. ; 
indeed, this temperature is commonly marked on thermometers as 
blood heat. If, however, there is a disturbance in the body mechan- 
ism a rise in temperature is commonly noted. When this is at all 
marked we designate it fever. Doubtless few persons realize that 
normally the body temperature undergoes a daily variation of not 
far from 2^ F. Between 2 and 4 a. m. the body temperature is at its 
lowest point, and generally about 4 to 6 p. m. it is at its highest point. 
With the ordinary clinical or fever thermometer of the physician one 
would not be apt to recognize clearly this variation in normal body 
temperature, but with the delicate electrical thermometers used in 
connection with the respiration calorimeter experiments it is possible 
to demonstrate it and, indeed, to study very minute variations in body 
temperature with great accuracy. 

A physician usually takes the temperature of a patient by having 
the thermometer held in the mouth under the tongue until it has 
assumed body temperature. In the experiments referred to it has been 
found much more advantageous to take it in the intestine, inserting 
the thermometer in the rectum. The thermometer used is very flex- 
ible. It is constructed of copper wire coiled in a silver tube, the 
wires leading to the instrument where the temperature is measured 
being covered with soft rubber tubing. The thermometer can be 
worn day and night without discomfort. When worn by a subject 
inside the respiration chamber the changes in temperature are indi- 
cated by means of a galvanometer, and are recorded by the observer 
outside, together with the other experimental data. The subject is 
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undisturbed by the experiments which are being made, goes about his 
usual daUy routine, and at night sleeps undisturbed, although his body 
temperature is being measured to the hundredth of a degree every four 
minutes. As the result of a large number of experiments, it has been 
found that the body temperature falls off rapidly on going to bed and 
continues to fall slowly until a minimum is reached early in the morn- 
ing. There is a rapid rise in temperature between 6 and 8 a. m., fol- 
lowed by a slower rise during the day, the maximum being reached 
between 4 and 6 p. m. In the evening the temperature again falls 
gradually until the time of retiring, when, as stated above, it drops 
rapidly. This is, of course, the average temperature fluctuation. It 
is surprising to note that in the majority of cases studied individual 
variations from the normal are very slight. 

Many of the results regarding body temperature which have thus far 
been obtained serve only to verify the work of earlier investigators. 
Nevertheless, as a whole, it is believed that they contribute a by no 
means unimportant chapter to our knowledge of temperature fluctua- 
tions, especially during sleep, a period which at best could be but 
poorly studied by the ordinary methods of thermometry. 

A knowledge of normal variations in body temperature and the effect 
of various factors on it can not fail to be of use to physicians, especially 
in cases where treatment is based to a considerable degree on the 
indications given by temperature charts. The experimental methods 
indicated above furnish a convenient way of studying the whole ques- 
tion of body temperature, its cause and determining factors, its rela- 
tion to external temperature, work and rest, and other factors. The 
subject is one which is closely related to that of the effect of hot and 
cold climates on the body and its food requirements and power to pro- 
duce useful work. In the respiration chamber it is possible to main- 
tain at will high or low temperature and humid or dry air, and by its 
aid many problems like those indicated can be studied. 

All know that there are marked differences in our feelings of physi- 
cal comfort dependent upon the materials of which our clothing is 
made, that is, the amount and kind of protection from heat or cold 
which it affords the body. This is in part due to the character of the 
articles worn, that is, whether they are linen, wool, cotton, or silk, 
and is in part due to the fineness of weaving, the closeness with which 
the clothing fits the body, and the general character of the textiles 
selected. Certain fabrics hinder the radiation of heat from the body, 
and so keep it warmer than others. In the same way we associate 
coolness with certain materials and colors. The completeness with 
which water vapor, that is, perspiration, is absorbed by clothing or 
allowed to pass away from the body surface is also a factor of great 
importance in judging of the relative merits of different fabrics. The 
relative value of various textiles for hindering radiation — keeping 
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the body warm — and of others for helping radiation — keeping the 
body cool — ^may be readily studied with the respiration calorimeter, as 
may numerous other problems connected with the hygiene and com- 
fort of dress. 

OONCLUSION. 

In the preceding pages the respiration calorimeter has been briefly 
described, the methods of operating it have been discussed, and some 
of the results which have been obtained with it briefly spoken of. 
Many other important problems have been investigated, and a large 
amount of experimental data has accumulated. All the questions 
studied have to do with the fundamental laws of nutrition, and, in 
brief, it may be said that it is in seeking knowledge regarding these 
laws that the respiration calorimeter finds its greatest use. With this 
and the accessory apparatus, combined with the chemical and physical 
methods of analysis common to all well -equipped laboratories, the 
complete intake of food, drink, and air, expressed in terms of chem- 
ical elements and energy, and the complete output of energy and 
gasesj solid and liquid excreta, and heat may be ascertained. By 
comparing one with the other we can determine whether the body has 
gained or lost material or produced more energy than it has received. 
Continuing experiments through comparatively long periods and 
under a very great variety of conditions, we are enabled to measure 
the effects of food and fasting, rest, sleep, muscular and mental activ- 
ity, and other conditions upon the food requirements, the amount and 
character of the excretory products, the changes which the matter 
and energy supplied by the food undergo in the body, and the effect 
of external conditions and body changes upon the comfort and well- 
being of the subject. 

When we remember that numerous problems relating to hygiene, 
ventilation, climate, and related questions can also be studied, it is 
obvious that the investigator has a wide field for his efforts. 
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NEW CITRUS CREATIONS OF THE DEPARTMENT OF 
AGRICULTURE. 

By Hbrbebt J. Webber, in Charge of LahcTcutory of Plant Breeding^ and Walter 

T. Swingle, in Charge of Laboratory of Plant Life Htttory, 

Vegetable Pathological and Physiological Investigations^ Bureau Plant Industry. 

Introduction. 

For a period of five years, from November, 1892, to October, 1897, 
the writers were associated in the study of diseases of citrus fruits in 
Florida, being located at Eustis, in the central part of the State. A 
careful study was made of the varieties cultivated and of the industry 
in general, primarily as a basis for an intelligent investigation of the 
diseases and methods of their control. In the course of these studies 
the attention of the writers was early drawn to the desirability of 
breeding more varied and improved sorts. 

An examination of the manner of origin of the various native sorts 
shows that in almost all cases they originated as accidental seedlings. 
Some growers made hybrids and used systematic methods of breeding, 
but the number of fruits which have originated in this way are very 
few indeed. The long time required to bring seedlings to bearing, 
the cost of cultivation and manuring, and the uncertainty of results 
have deterred growers from experimenting very extensively in this 
field. Owing to these difficulties, it seemed from the nature of the 
case that the investigations should be undertaken by the National 
Department of Agriculture, in order that the necessary funds could 
be provided and that the work could be carried on continuously for a 
series of years. This course was approved, and, under instructions 
from the Secretary of Agriculture, the writers, under assignment of 
Dr. B. T. Galloway, now Chief of the Bureau of Plant Industry, in 
the winter of 1892-93 made a careful study of the various citrus 
varieties and began the work of hybridization as rapidly as the time 
at their disposal would permit. These first attempts were largely pre- 
liminary, and most of the seedlings obtained were lost in the great 
freeze of 1894r-96, which killed to the ground all orange trees in the 
northern and central parts of Florida. This seriously interrupted 
the work and compelled its temporary abandonment, owing to the fact 
that no groves could be found in the State furnishing the conditions 
necessary for carrying on hybridization. The experiments were taken 
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up again in the winter of 1896-97, when the writers made an extensive 
series of crosses at Eustis and Braidentown, being assisted in the work 
by Mr. Otis H. Gates. Again, in the springs of 1898 and 1899, one of 
the writers made further crosses which resulted in greatly increasing 
the number of hybrids. There have now been produced a total of 
1,780 hybrids, and these are being grown and tested under general 
instructions from Mr. A. F. Woods, Pathologist and Physiologist of 
the Bureau of Plant Industry. 

In all of the operations of hybridization the greatest care was 
taken to avoid contamination with pollen from other sources. « In all 
cases buds were selected for hybridizing before they had opened and 
given opportunity for cross-pollination. These were opened and emas- 
culated, after which they were covered with paper bags to prevent the 
access of insects bringing in pollen. When the emasculated bud had 
matured suflSciently to. be receptive, the bag was removed and pollen 
of the variety selected as the male parent was dusted over the pistil. 
The bag was then replaced over the flower and left until fecundation 
had taken place, after which it was removed and the flower labeled. 
The flowers which were used for supplying pollen were also covered 
with paper bags previous to their opening, to prevent insects from 
leaving other pollen on them, which might be transferred in the oper- 
ation of hybridization. 

In much of the hybridization and breeding work which has been 
carried on by different investigatoi-s little attention has been given to 
the choice of the varieties used as parents and to the objects sought in 
the experiments. The time of this haphazard work, however, is past, 
as experience has demonstrated that it is far better for the experi- 
menter to have a definite object in view and to select, as parents for 
hybridization, varieties which possess the characters that it is desired to 
combine in the hybrid. In the present experiments the following were 
the primary objects sought: (1) Hardier varieties which would endure 
the occasional severe freezes which visit the orange sections, and, if 
possible, varieties suflSciently hardy to be grown farther north than 
the present citrus belt; (2) new fruits having the loose, easily remov- 
able rind of the mandarin and tangerine combined with the quality, 
flavor, and size of the ordinary sweet orange; (3) new fruits having 
the sprightly acid flavor of the pomelo with the bitterness reduced, 
and the loose, easily separable rind of the mandarin and tangerine; 
and, (4) new fruits intermediate between the pomelo and the orange 
which would possess desirable market qualities. 

In all of the writers' experiments these primary objects have been 
kept clearly in view, and varieties have been selected for hybridization 
which by their combination would be likely to give hybrids having 
the characters desired. As the hybrid fruits matured they were sent 
to Washington, where the seeds were extracted and germinated in a 
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greenhouse. When the young seedlings had reached a size of from 12 
to 18 inches in height they were sent to the Department's Subtropical 
Garden at Miami^ Fla., where they have since been grown under the 
supervision of Prof. P. H. Bolf s. When the seedlings were sent south 
the tops were cut back and the twigs used to furnish budwood for 
budding proper stocks to obtain trees for trial. These trees were 
tested in c6operation with different growers, arrangements being 
made with a number of intelligent, trustworthy growers to bud from 
one to two stocks with each of these hybrids and grow them until 
sufficient fruits had been produced to show their character and value. 
In the case of the hybrids made with the idea of securing hardiness, trees 
were budded and grown under the direct supervision of the Depart- 
ment by Mr. G. L. Taber, at Glen St. Mary, in northern Florida. 
Owing to the conditions under which the various trees have been grown 
very few of them have yet fruited. Several freezes have visited Florida 
in Uie last five years, and in many instances all of the hybrid buds sent 
to growers have been killed. In but few instances have large stocks 
been used which would force the buds into early bearing; nevertheless, 
several very promising new types have been produced, and without 
doubt many more fruits of value will be obtained when all of the 
hybrids have been brought into bearing. It should be noted that in 
fruit trees of this sort all of the varieties are clonSj that is, varieties 
which are propagated by buds, grafts, or cuttings. A hybrid of value, 
when on€^ secured, can thus be propagated indefinitely by budding or 
graf ting<, without awaiting fixation, as is necessary in the case of plants 
propagated by seed, where a desirable hybrid must be selected through 
a number of generations and bred to a fixed type that will come true 
through the seed before it can be utilized. 

Production or Hardy Cttrus Fruits. 

The citrus industry in Florida has frequently suffered from severe 
freezes. The most disastrous of these probably were the freezes of 
1835, 1886, and 1894-95, which killed or seriously injured almost every 
tree in the State. Other minor freezes have occurred from time to 
time, which, while not so severe, have seriously damaged many oi*ange 
groves. In California and Arizona, also, citrus trees are frequently 
injured by severe cold. It is thus clear that the most desirable improve- 
ment in the orange and other citrus fruits is the securing of varieties 
which can endure lower degrees of temperature and which may be grown 
throughout the present orange-producing sections without danger of 
injury by cold. 

In attempting to improve citrus fruits in hardiness, two methods 
present themselves. One method would be to grow a large number 
of seedlings and select from them the individuals which possess the 
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greatest degree of hardiness, and continue this selection throughout 
numerous generations in the hope of augmenting any greater degree 
of hardiness that might be discovered. To pursue this policy with 
citrus fruits would require so long a period to secure any marked 
results that the method is impracticable. This is shown by the 
fact that for many years citrus growers have been making selec- 
tions based on the hardiness of seedlings, and as yet no appreciable 
advance has been made in this direction. 

A second method would be to select some hardy wild or cultivated 
type and cross this with the sweet orange or lemon in the hope of 
obtaining good varieties, combining the hardiness of one with the good 
fruit quality of the other. If such a hardy type exists, this method 
would certainly seem to be the quickest and most practicable way of 
securing hardy varieties. A species of citrus known as the trifoliate 
orange {Oitints trifoliata) is such a hardy type, which can be grown 
without protection as far north as Philadelphia. The common variety 
of the trifoliate orange (PL X) was introduced into this country by the 
late William Saunders, of the Department of Agriculture, in 1869. The 
tree is small and bushy and very spiny, and the leaves are trifoiiolate 
and deciduous. It is quite commonly grown as a lawn tree in the 
North and as a hedge plant in the South, while in the colder sections 
of Florida it is used as a hardy stock on which to bud the common 
orange and other citrus fruits. The fruit (PI. XII, fig. 4, and PI. XIII, 
fig. 2) is round and small, ranging from li to 2 inches in diameter, and 
is orange -colored. The surface is covered with minute fuzzy hairs and 
is in most cases smooth, being rough only in the larger and more vigor- 
ous specimens. The rind, which adheres tightly, is about one-sixteenth 
inch in thickness. The pulp is acrid, bitter, and gummy, and the 
enormous number of seeds leave little room for pulp. The fruit is 
thus worthless as far as edible qualities are concerned. It is highly 
aromatic and attractive in appearance, making the plant desirable 
for ornamental purposes. Unfortunately, however, for its use in the 
South, the tree is deciduous, losing its leaves in the fall, and in gen- 
eral throughout this section an evergreen hedge is most desired. Not- 
withstanding this, it is generally cultivated as a hedge plant because 
of other qualities which make it desirable for this purpose. Its hardy 
character, however, is the factor of importance in connection with the 
experiments in the production of a hardy orange. 

A second variety of the trifoliate orange, having rather larger 
leaves and very large flowers, has been found growing in several 
places in Washington, D. C, but has not been used in the present 
experiments. 

The first variety described, the ordinary trifoliate orange, was the 
one used in the work of the writers, though the second might be more 
promising to use with the lemon, and some of these crosses have been 
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Branch of Trifoliate Orange. 
[About one-half natural size] 
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made. However, no fruits have thus far been obtained. AH varieties 
of the trifoliate group are deciduous, and ripen their fruit early in 
the fall before frost They are also late in blooming in the spring, the 
flowers, which appear before the foliage, not even showing until the 
conunon sweet orange is nearly through blooming. The trifoliate is 
thus about two to three weeks later to start growth in the spring, and 
is never caught by late frosts. The early ripening of the fruit in the 
fall, moreover, allows the tree to become dormant at a time much 
earlier than the common sweet orange, which is evergreen and inclined 
to grow more or less through the winter during warm periods. 

It is a well-known principle in plant breeding that in hybridization 
the characters of races and species break up and become combined in 
different ways in the hybrids. It would thus seem entirely probable 
that by crossing and recrossing the common orange With the hardy 
trifoliate orange a hybrid could ultimately be obtained combining the 
desirable fruit characters of the former with the hardiness of the latter. 
Many instances are recorded where hybrids have been obtained com- 
bining certain characters of the parents, and a few cases are known of 
hybrids which are intermediate in character of hardiness between the 
parents, being more tender than one parent and much hardier than the 
other. The improbability of obtaining the hardy quality in an orange 
variety is thus not so great as one might be inclined to think. If, by 
infusing the blood of the trifoliate orange into the sweet orange, we can 
modify the season of growth of the latter and cause it to remain more 
dormant during the winter and later into the spring, our object would be 
accomplished. If, on the other hand, a hybrid can be secured having an 
entire segregation of the characters and combining the hardiness of the 
trifoliate with the superior fniit qualities of the sweet orange, a far 
greater success would be achieved. 

The sweet orange and the trifoliate orange are very distinct in char- 
acter, and it has been found in the course of the experiments that they 
are very difficult to hybridize. Even by using the utmost care in the 
process of hybridization only about 2 per cent of the flowers operated 
upoa set fruit. The process of crossing flowers of the trifoliate orange 
with pollen of the ordinary orange is much more difficult than the 
opposite cross where the orange is used as the female, as the flowers of 
the trifoliate orange are quite small at the time of emasculation, are 
attached very lightly, and are easily broken off or injured. It would 
thus seem that the lack of success in getting fruits to set was caused 
partially by the injury to the flower in the process of emasculation. 
This, however, is certainly not the only reason for the small percentage 
of fruits that set, as there is also a great loss when the reciprocal cross 
is made; that is, when the common orange is used as the mother parent. 
The seeds resulting from these crosses were also poor in germinative 
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power, not more than half of the seeds obtained finally producing seed- 
lings. In the coarse of the experiments, however, a number of hybrids 
were secured where both the common orange and the trifoliate were 
used as the seed-bearing parent. Some of these hybrids plainly show 
the characteristics of both parents and are doubtless true hybrids. Out 
of 40 hybrids of the trifoliate orange crossed with the pollen of the sweet 
orange, 29 resembled the former in habit and foliage characters, so 
far as could be observed, while 11 were clearly intermediate in these 
characters. These 11 intermediate plants are very similar to each other, 
deriving certain characters from each parent 
The leaves are trif oliolate in form and are much 
larger in general than those of the normal tri- 
foliate orange. The central leaflet has a ten- 
dency to be much larger, but the lateral leaflets 
remain about the size of those in the trifoliate 
orange, and in some of the seedlings these lat- 
eral leaflets tend to become abortive, thus 
approximating the unif oliolate sweet orange. 

During these experiments it has been found 
that some complexity is liable to arise, owing 
to the polyembryonic nature of citrus fruits. 
It is well known that seeds of various citrus 
fruits frequently produce more than one seed- 
ling. Instances have been noted where a single 
seed has produced as many as 13 seedlings. In 
cases where strikingly distinct types of citrus 
fruits were crossed, the interesting observation 
was made that where two or three seedlings 
were developed from a single seed they not 
infrequently showed marked foliage differences 
^ ,„ ^^ ,„ (fig. 12). Strasburger, in his critical study of 

no. 12.— Three seedlings grown ^,» / , -xl- i? j^i T^i 

from a single seed of a hybrid the polycmbryony of this group, f ound that the 
iSSun^Cuou.^ embryos, other than those developed from the 
leaves (on the right) is a true fecundated egg ccU, are derived from certain 
lYngs^' iJ^th*"^ toigSto^e cells of the nucellus, lying near the embryo 
leaves are false hybrids. * gg^ ^all, which becomc Specialized, grow, and 
develop rapidly, and form a tissue mass, which pushes out into the 
embryo sac and forms an embryo similar to that formed in the normal 
way from the egg cell. The embryos f oimed in this way Strasburger 
called **adventive." If we correctly understand the action of fecun- 
dation, it is clear that in this group only those embryos that develop from 
the egg cell proper as a result of the fecundation would show an indi- 
cation of hybridization. Since the adventive embryos develop directly 
from the mother tissue, in these we should not expect to see any of 
the characters of the male parent. This conclusion was reached by 
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the writers early in the experiments, before the growing of the seed- 
lings had shown definitely what would take place, and the development 
of the hybrids has proved this conclusion to be well founded. In sev- 
eral hybrids of the sweet orange, which is unif oliolate, with the trifoli- 
ate orange, which has trifoliolate leaves, where the former was used 
as the female parent, two and ihree seedlings have been produced from 
the same seed, one of which had trifoliolate leaves, showing clearly the 
influence of the male parent, while the other or others had strictly 
unif oliolate leaves exactly like the mother parent. It is certain in such 
cases that the trifoliolate seedling inherits this character from the male 
pafent, and that the embryo from which it grew was developed from 
the egg cell proper. The other seedlings in such cases which have 
unif oliolate leaves were doubtless developed from the so-called adven- 
tive embryos. The same phenomenon has also been observed where 
the trifoliate orange was crossed with pollen of the common orange 
and also in hybrids of the tangerine orange crossed with the common 
orange (fig. 12). The observations have been sufficient to establish its 
common occurrence in citrus hybridization. Attention was called to 
this phenomenon by one of the writers^ in February, 1900. 

In hybridizing citrus fruits to secure improved sorts this effect 
unfortunately causes serious complications. In many cases citrus 
hybrids resemble the female parent in foliage characters, or the parents 
differ so little in their foliage characters that the hybrid can not be 
clearly distinguished, and it may thus be seen that until the seedlings 
fruit it is impossible to determine whether they are true hybrids or 
simply false hybrids developed from adventive embryos. It will 
'thus be unavoidable in such work to grow many seedlings which come 
from adventive embryos and which are not true hybrids. Such false 
hybrids ordinarily would not be expected to give valuable varieties, 
and growing them greatly adds to the trouble and expense. 

The increase in vigor which is commonly exhibited by hybrids 
between distinct parents is clearly shown by hybrids between the trifoli- 
ate and the common orange. Those which have intermediate charac- 
ters, showing that they are true hybrids, are almost invariably much 
more vigorous than the seedlings of either parent. The hybrids which 
exhibit no intermediate characters and are probably developed from 
adventive embryos, do not exhibit this increased vigor. Illustrations 
of this increase in vigor will be given later. 

The Citrakgb, a New Group or Citrus Fruits. 

In the course of these experiments two fruits have been produced 
which are hybrids between the common sweet orange and the trifoliate 
orange, aud which promise to be of considerable value. They lie 

« Webber, H. J., Complications in Citrus Hybridization Caused by Polyembryony. 
Science, n.8., 11:308, February 23, 1900. 
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about midway between the two parents, but are not sweet oranges, 
trifoliate oranges, nor lemons, and are totally different from any 
other group of citrus fruits. It therefore becomes necessary to refer 
these hybrids to a new group of citrus fruits, and it is proposed to 
call them '' citranges," a term made up of the first syllable of the word 
citrus and the last syllable of the word orange. The two varieties 
which are to be referred to this group are described in detail below. 

RUSK GITBANOE. 
[PLATES XI AND XII, AND PLATE Xm, FIGURE 1.] 

Name and orioin. — The Rusk citrange originated as a hybrid 
between the common orange (used as the female parent) and trifoliate 
orange (used as the male parent). The trees are far more hardy than 
the common orange, and produce a fruit intermediate in qualities 
between the two parents. This being the first hardy orange or 
citrange produced, and belonging to an entirely new group of citrus 
fruits which will doubtless become of very great importance in 
many parts of the world and be improved in a marked degree, has been 
named the Busk^ in honor of the first Secretary of Agriculture, Hon. 
J. M. Rusk, under whose administration the first work on citrus fruits 
in Florida was undertaken by the Department of Agriculture.' 

The Rusk citrange was one of three seedlings grown from a single 
hybrid fruit which developed in the grove of Col. G. H. Norton, at 
Eustis, Fla. , in 1897. Two of the seedlings, from which several budded 
trees have been grown, resemble the ordinary sweet orange in foliage 
and general character, and are apparently false hybrids from seeds of 
adventive, polyembryonic embryos, which, as explained above, are 
developed from certain cells of the mother tissue without the inter- 
vention of the male element. These two seedlings have imifoliolate 
leaves, and are evergreen like the common orange, and while they 
have not yet fruited, owing to the fact that they have been sev- 
eral times frozen back, it is not expected that they will produce 
anything of value, nor, judging from a test already made, will they 
produce hardier types. The other seedling. No. 716, was a strictly 
intermediate type, having trifoliolate leaves similar to the male 
parent, though rather larger (PI. XI). Even the first leaves of the 
young seedling exhibited this character, and a photograph of a seed- 
ling but slightly over 1 inA high published by the writers at that 
time plainly shows this trifoliolate character.* No. 716 was further- 
more much larger and more vigorous than the other two seedlings, 

«In the Cosmopolitan Magazine for July, 1904, Mr. H. Gilson Gardner referred 
to this citrange as the Wehher, but the writers suggest, with the approval of the 
Secretary of Agriculture, that it be known as the Rusk. 

^ Swingle and Webber, Hybrids and their Utilization in Plant Breeding, Yearbook 
of the Department of AgricuJture for 1897, p. 400, fig^. 13. 
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Plate XI. 




Hybrid Seedlings of Common Orange (Female Parent) and Trifoliate Orange 

(Male Parent). 

[No. 716 (on right), Rusk citrange; Nos. 714 and 715, seedlings from the same fruit as No. 716 
but resembling the mother parent.] 
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yearbook U S. Dopt. of Agriculture, 190-*. PLATE XII. 



Fruits of Rusk Citrange and TmroLiATE Orange. Natural size. 

Pig. i-rusk Citrange, in an early stage of maturity, fig. 2— Rusk Citrange. fully mature 

PtG. 3— Rusk Citrange, cross-section of mature fruit. Fig. 4— trifoliate orange. 
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showiDg an increase in vigor, which is such a marked character of 
hybrids in general. Trees were budded witii these hybrids in the 
spring of 1899, in the nursery of Mr. G. L. Taber, at Glen St. Mary, 
Fla. The first fruits were received in September, 1902, one tree that 
season bearing about a dozen fruits. In the fall of 1903 the same 
tree produced about a bushel of fruits, and several other trees, budded 
on trifoliate-orange stock, gave about a half-dozen fruits each. A 
similar number was also produced in 1904. There have thus been pro- 
duced sufficient fruits to afford a fairly thorough test of this hybrid. 

Dbscbiption op fbuit and treb. — Fniit compreased-Bpherical or nearly round; 
small, 1} to 2 inchee in diameter, l\ to 1| inches high; color, when folly matnre, 
deep orange, with reddish flash of cadmium orange at apex; surface smooth and 
glossy, with a few scanty hairs visible under magnification; very heavy, frequently 
sinking in water; calyx persistent, green, rather larger than that of the ordinary 
orange; skin adhering very close to the fruit, thin, A to i inch thick, tender; oil 
glands small and round; pulp tender, melting, exceptionally juicy (fig. 13); color 
orange yellow; pulp cells small, similar in shape to those of ordinary orange; seg- 
ments, 10; membranes thin and tender, thus making very little rag; axis small, 
i to -^ inch in diameter; flavor sprightly add and slightly bitter; nearly seedless, 
averaging one seed to two fruits; aroma strong and pleasant, a combination of that 
of the sweet orange and the trifoliate orange. Tree similar in shape to trifoliate 
orange, vigorous and hardy, evergreen or semi-eveigreen, tall and shapely; foliage 
dense, leaves trifoliolate and larger than those of ordinary trifoliate orange. Season 
of maturity very early, from September 1 to November 1. 

The fruit of the Rusk is a beautiful little orauge of excellent texture 
and exceedingly juicy. It is rather too sour to be eaten out of hand, but 
with sugar is very palatable. The bitterness is no more pronounced 
than in the grape fruit, and the aroma, which is derived largely from 
the trifoliate orange, is very strong and pleasapt. The fruit of the 
Rusk may be utilized for making citrangeade, similar to lemonade or 
limeade, or may be eaten with sugar as a breakfast fruit. It also 
makes excellent pies, preserves, and marmalade, and may be used for 
general culinary purposes. 

WILLITS CITRANGE. 

[PLATE XUI, FIGURE 8, J»LATE XIV (777), AND PLATE XVI.] 

Name and origin. — ^The second citrange which has given evidence 
of value has resulted from a hybrid of trifoliate orange with pollen 
of the common orange, being thus what is known as a reciprocal 
hybrid of the Rusk citrange. In general it possesses characters inter- 
mediate between the two parental varieties, and is similar to the Rusk 
in tree and fruit characters, yet differing considerably in detail, so that 
there is no trouble in clearly distinguishing it from the Rusk citrange.^ 

oThifi citrange the writers propose, with the approval of the Secretary of Agricnl- 
tore, to call the WiUiU. In the Cosmopolitan Magazine for July, 1904, Mr. Gardner 
called this citrange the Swingle^ bat the writers would prefer that it be known as the 
WUlUs, in honor of the First Assistant Secretary of Agriculture, Hon. Edwin Willits. 
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The Willits citrange was one of 40 seedlings from a single hybrid 
fruit grown and developed in the grove of the late Col. G. H. Norton, 
at Eustis, Fla. Of the 40 hybrids of this series 11 exhibited char- 
acters clearly intermediate between the two parents, being evergreen 
and having trif oliolate leaves much larger than those of the trifoliate 
orange (PI. XIV). The remaining 29 seedlings are all deciduous and 
have leaves apparently like the typical trifoliate orange. Eighteen of 
these have fruited and all produced fruits indistinguishable from the 
trifoliate orange. It would thus seem clear that the 29 which resem- 
ble the trifoliate parent are false hybrids, having developed from 
adventive embryos, as already explained. Four of the apparently 
intermediate seedlings have fruited, and all have given fruits clearly 
partaking of the nature of both parents. These are, therefore, cer- 
tainly true hybrids. 

All of the hybrids of this series which show intermediate characters 
are exceptionally vigorous, showing in this regard also their true 
hybrid nature. The smallest of them wils as large as the largest of 
the seedlings which exhibited no intermediate characters. The vigor 
of the young hybrid seedlings in comparison with both par^its and 
the comparative size of leaves is shown in Plate XV. Here No. 845, 
a cross of two typical oranges and one of the largest of 500 seedling 
oranges of similar kind, is yet far smaller than the medium-sized true 
hybrid No. 772. No. 780, one of the largest of the 29 false hybrids, 
affords a comparison of the size of the true hybrids with the type of 
the mother parent. The true hybrid No. 772, used here for com- 
parison, is not the largest of the hybrids secured, but is of medium 
size. The hybrids between distinct species and races are ordinarily 
intermediate between the two parents and mainly very uniform, so 
that the hybrids of the first generation usually resemble each other 
very closely. In the case of the hybrids between the trifoliate orange 
and the common orange, however, the seedlings have been found to 
differ from each other very markedly. The fruits of all of those 
which have thus far come into bearing are essentially distinct in 
flavor, size, and appearance. The seedlings also differ in tree and 
foliage characters. They are all similar, however, in having fruits 
nearly intermediate in size, with some of the bitter flavor of the tri- 
foliate fruit, and in having trifoliolate leaves and semi-evergreen 
foliage. The difference in foliage characters of some of these hybrids 
and their parents is shown in Plates XIV and XV. 

Dbscbiptton .of fbuit and tbbb. — Fruit oompreesed-epherical, or nearly round; 
small, from 1} to 2} inchee in diameter (PI. XIII, fig. 3, and PI. XVI), and from 1) 
to 2 inches in height; color from cadmium yellow to orange; surface rough with deep 
depressions over the largest oil glands, and with more or less pronounced furrows or 
ridges running from base to apex; weight medium, about the same as water or 
somewhat lighter; calyx persistent, with large and fleshy lobes; rind thin, } inch in 
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Plate XIV. 




i 



Seedling Hybrids of Trifoliate Orange Crossed with Pollen of the Common 

Orange. 

[No. 776, a false hybrid, showing no intermediate characters and having small deciduous leaves; 
No. 777, seedling of Willita citrange, showing the evergreen foliage and other intermediate 
characters; Nos. 778 and 779, two seedlings grown from the same seed, No. 779 (on the right), 
showing intennediate characters, No. 77« (on the left), showing only the normal characters of 
the trifoliate orange.] 
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Seedlings of Citrus Hybrids, Showing Relative Vigor of True and False 

Hybrids. 

[No. 780, a false hybrid (trifoliate x sweet orange): No. 772, a true intermediate hybrid (trifoliate x 
sweet orange), with large trifoliolate leaves; No. 845, a cross of two ordinary orange varieties. 
All seedlings of same age.] 
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thickiMflB, and tender, not adhering so close to fruit as in th^ Bosk dtrange; pulp 
transluoent, light lemon yellow, resembling the ordinary lemon; segments 6 to 10, 
separated by thin tender membranes; texture of fruit very tender, being eqoal to 
that of the best lemon; axis small, about i inch in diameter; flavor sprightly acid, 
similar to lem6n, with very slight bitter taste of trifoliate orange; nearly seedless, 
averaging about one seed to four fruits; aroma mild and pleasant, combining the 
aromatic resinous odor of the trifoliate orange with the very delicate odor of the 
common orange. Trees similar to trifoliate orange, vigorous and hardy, eveigreen 
or semi-evergreen, medium height and shapely; foliage dense, leaves trifoliolate and 
laiger than those of the ordinary trifoliate orange (Pl.XIV) ; season of maturity very 
early, from September to the last of November. 

The Willits citrange makes a beautiful, vigorous-growing tree and 
gives evidence of being of value as a decorative or lawn tree. The fruit 
makes a fine drink similar to lemonade or limeade and vdll be found 
pleasant as an acid fruit to eat with sugar. It is an excellent substitute 
for the lemon to serve with fish or oysters and is valuable also for culi- 
nary purposes, for which its seedlessness renders it specially desirable. 
The products made from the Willits citrange are very different in 
flavor from those made from the Rusk citrange. They possess more 
nearly the character and flavor of those made from the lemon. 

HOW HABDT IS THE CITBANGEt 

All of the different citrange seedlings were budded on trifoliate 
orange stocks at Glen St. Mary, in northern Florida, in the spring of 
1899. In January of 1900, when the buds were about 8 months old, 
a severe freeze occurred in which the temperature went down to about 
15*^ or 18° F. Mr. Taber recorded a temperature of 18° above zero at 
Glen St. Mary. At Macclenny, Fla., 3 miles east of Glen St. Mary, 
a minimum temperature of 15° was recorded, while at Lake City, 
about 20 miles west, the minimum temperature recorded was 17° F., 
the record at Macclenny and Lake City being made by voluntary 
observers of the United States Weather Bureau with specially corrected 
instruments. After this freeze a report from Mr. Taber stated that 
the foliage on the buds of Rusk (No. 716) and Willits (No. 777) 
citranges still remained green on the tree, and that the tops were 
apparently entirely uninjured. All of the hybrids between the tri- 
foliate orange and the conunon orange which show intermediate char- 
acters also remained uninjured and retained their foliage fresh and 
green, with the exception of an occasional twig which at the time of 
the freeze was soft and inunature. 

In this freeze ordinary oranges suffered severely, large buds in 
many parts of the State being frozen to the ground, and this was the 
case with ordinary orange buds growing immediately beside the 
citranges at Glen St. Mary. Although no freeze which has occurred 
«ince has been so severe, temperatures of from 20° to 28° have been 
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several times recorded. In none of these freezes have the citranges 
been injured, although buds of ordinary oranges have frequently been 
severely damaged. 

Aside from the tests made at Olen St. Mary, Fla., sets of the hybrids 
which had been made with the idea of producing hardy varieties were 
sent to the Florida, Georgia, South Carolina, Alabama, and Louisiana 
experiment stations to be grown and tested in cooperation with the 
Department of Agriculture. These were planted in March, 1900. At 
the experiment station at Lake City, Fla., which is in about the same 
latitude as Glen St. Mary, the trees have passed through the winters 
since March of 1900 without serious injury. Here the trees have 
been grown under the direction of Prof. H. Harold Hume, who 
reports that the temperature has several times fallen to a point where 
all ordinary orange trees were severely injured or killed without 
resulting in injury to the Rusk or Willits citranges or to the other 
hybrids of intermediate nature. Professor Hume reports that the 
minimum temperature recorded during this period was 21^ in Decem- 
ber of 1901. 

At the Georgia experiment station a set of the trees has been tested 
under the supervision of Director R. J. Redding and Prof. H. N. 
Stames. At this place the temperature fell in February, 1901, to 17° F. 
above zero, and in December, 1901, to 8°. The majority of the inter- 
mediate hybrids passed through these freezes without serious injury. 
The Rusk citrange was killed back to some extent, but lived through, 
and is now reported to be in good condition. The trees of the Willits 
citrange planted at this station have died, but whether directly from 
the effects of the cold is not certain. 

At the Alabama experiment station. Auburn, Ala., a set of the 
trees has been grown under the supervision of Professors Earle and 
Mackintosh. At Opelika, Ala., about 10 miles distant, the lowest 
temperature recorded, since the trees were planted, was 9° F. above 
zero in December, 1901. Trees of the Willits have remained uninjured, 
while trees of the Rusk citrange are all reported as dead. Here again, 
however, it is not clear from the records whether they died as a result 
of injury from freezing, although this might be assumed. However, 
almost all of the strictly intermediate hybrids have survived the winters 
at this place without serious injury. 

At the South Carolina experiment station, Clemson College, S. C, 
a number of the hybrid trees have been grown and tested under the 
supervision of Prof. C. C. Newman. Unfortunately a complete set 
of the hybrids was not sent to all of the cooperating stations, owing 
to a lack of trees of certain numbers. It happened that neither the 
Rusk nor the Willits citrange was among the number sent to the 
South Carolina station. However, a number of the intermediate 
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hybrids similar to the Busk and Willits citranges have been grown 
and tested at this station, and have passed through the winters 
since March, 1900, without serious injury. At this station they have 
endured a minimum temperature of 6^ F. above z^ro, which occurred 
in December, 1901. 

At the Louisiana experiment station a set of the hybrids, among 
them the Rusk and Willits dtranges, have been tested under the immedi- 
ate supervision of Dr. W. C. Stubbs. At this station the temperature 
in December, 1901, fell to 21^ F. above zero, and remained below 26° 
above zero for nearly a week. All of the hybrids survived the freez- 
ing without serious injury, although trees of the ordinary orange in the 
vicinity were in many cases killed. 

It will be noticed from the above tests that both the Rusk and the Wil- 
lits citranges are much hardier than ordinary oranges. While the 
Rusk citrange endured the freeze of December, 1901, at Experiment, 
Ga., it was killed, or at least died, at Auburn, Ala. On the other 
hand, the Willits citrange died at the Georgia experiment station 
and survived at the Alabama experiment station. It is well known 
that the condition of a tree at the time a freeze occurs has a great 
deal to do with its hardiness. Trees which endure the most severe 
winters at the latitude of Washington, D. C, have been killed in some 
of the freezes in Florida, owing to the fact that they were in a sappy, 
growing condition at the time the freeze occurred. That some of these 
citrange trees were killed, therefore, at certain stations does not indi- 
cate that they are tender. The fact that they have survived the same 
degree of cold at other stations indicates that they would have sur- 
vived in all cases had they been in a properly dormant condition. It 
is believed from the evidence now accumulated that these two cit- 
ranges may be grown without protection throughout South Carolina, 
Georgia, Alabama, Mississippi, Louisiana, Arkansas, and parts of Ten- 
nessee and Texas. It is also probable that they can be grown in parts 
of Washington and Oregon, and in northern California, which are only 
slightly too cold for the orange, and in certain irrigated regions of low 
altitude in Arizona and possibly New Mexico. It will be remembered 
that the peach tree, which is considered to be fairly hardy, suffered very 
severely in Georgia in the freeze of December, 1901, to which these 
citranges were exposed. Large peach trees were frozen to the ground, 
and the damage to the peach industry was very great. The range of 
latitude at which the citrange may be safely grown has not been fully 
determined, but it is believed that they will succeed in any of the 
above-named places where the altitude is not too high. 
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OF WHAT TALUE IS THE OTTRANGEt 

The fruits of the citranges thus far produced are small, acid, and 
bitter, and from the standpoint of the ordinary orange grower would 
be considered practically worthless. This opinion, however, would be 
based entirely on a comparison of the citranges with oranges of fine 
quality such as are produced in Florida and California. When it is 
considered that these fruits can be grown through the Gulf and South 
Atlantic States without protection, where there is now a dearth of 
acid fruits, their great value can be understood. Both the Busk 
and the Willits citranges make a refreshing '' citrangeade," similar 
to lemonade and limeade. It is also very similar to the orangeade 



Fio. 18.— Rusk cltrange (on left) and lemon (on figlil), diowing companUye amount of Joloe from 
f niitfl of same volume. (Flre-eighUui natural slxe. ) 

made from the native sour oranges of Florida. The citrangeade has 
been tested by a large number of people, and all who have made a 
comparison pronounce it fully equal to lemonade or limeade, while 
some think it superior. The fruits are exceptionally juicy, the Busk 
citrange in particular giving a much larger proportion of juice than 
the best lemons on the market (fig. 13). The fruits make excellent 
pies and marmalade, and for this purpose they are probably equal 
to the orange or lemon. Fortunately, the pies and marmalade 
made from the two fruits are of distinctly different quality, and both 
differ again from the lemon in this respect. The Busk ci|;range 



Digitized 



by Google 



NEW CITRUS OBEATXONS. 285 

has also been found to make an excellent preserve. The fruits will 
probably prove valuable for general culinary purposes in the making 
and flavoring of cakes, for use in making jellies where lemons are 
now employed, and probably in many other ways. While they are 
too acid to eat out of the hand they will be found very palatable to any- 
one enjoying an acid fruit, especially when eaten with sugar. The 
citrange will probably prove of value mainly as a home fruit for culti- 
vation throughout the Southern States mentioned above, where the 
sweet orange, the lemon, and the lime can not be grown. A few trees 
should be cultivated in every yard in this section. The trees are 
attractive in shape and semi-evergreen, so that they will make desirable 
lawn- trees. Wherever a home can be supplied with them, it will be 
possible on the warm days between the 1st of September and the 1st 
of November to pick a few fruits and make a desirable, refreshing 
beverage. It is believed that they will prove a decided boon to a very 
large section of the country. While the fruits already obtained present 
results far-reaching and important, even more striking and valuable 
results will doubtless be obtained when seed from these fruits can be 
grown and selections of the best citranges made from among their 
progeny. These two citranges, it is confidently believed, will be the 
progenitors of a large and numerous group of hardy, edible fruits. 

The Takgelo, a New Group op Loose-Skinned Citrus Fruits. 

During the course of these experiments a hybrid has been produced- 
between the pomelo and tangerine which occupies a position interme- 
diate between these two well-known fruits. It is neither a pomelo 
nor a tangerine, but is different and unique and bids fair to take a 
place by itself. The fruit is intermediate in size between the two 
parental varieties, has the easily removable rind of the tangerine, and 
in flavor is somewhat sweeter than the pomelo, with less bitterness. 
It is distinct from any of the various groups of citrus fruits and 
should, therefore, be referred to a new group. The term *'tangelo" 
is suggested by the writers as a name for this group of loose-skinned 
fruits, which lie midway between the pomelo and tangerine, the word 
being a combination of the first syllable of the word tomgerme^ with 
the ending of the word pomdo. A variety of citrus fruits known as 
the ^^ nocatee," which has already been described and introduced, is 
apparently somewhat similar to this fruit and is evidently a hybrid 
between the tangerine and pomelo. This and the new Sampson tan- 
gelo, which is described below, are at present the only two varieties 
that can be referred to the tangelo group. 
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THE SAMPSON TANGELO. 

[PLATES XVII, XVIII, AND XIX.] 

Name and origin. — ^The Sampson tan^elo is a hybrid between the 
ordinary pomelo (female parent) and tlie Dancey tangerine (male 
parent). The fruit from which the seedlings came was from a cross 
made in the grove of Mr. Frank Savage, at Eustis, Fla. The hybrid 
fruit contained a veiy large number of seeds, 76 in all, which gave a 
total of 106 seedlings, several of the seeds having produced more than 
one seedling. A large majority of these seedlings have not yet fruited, 
but of those that have borne fruit all have the appearance of pure 
pomelo, except No. 1316, which exhibits characters plainly interme- 
diate between the pomelo and the tangerine, being about midway 
between the two in size and other characteristics. The color of the 
fruit is darker orange than the pomelo, though not so red as the tan- 
gerine, and the color of the pulp is more nearly like the tangerine 
than any of the varieties of the pomelo. In flavor it is sprightly acid, 
but rather sweeter than the pomelo, and it has a slightly bitter taste 
derived from that parent. Its most pronounced characters, however, 
are the looseness of the rind and the ease with which the segments can 
be separated; in these qualities it partakes of the nature of the tan- 
gerine. The fruit may be described as a small " kid-glove" pomelo. 

The hybrid seedling from which this variety developed was grown 
and fruited by Mr. F. G. Sampson, of Boardman, Fla., who since the 
beginning of the citrus experiments of the Department has given 
material aid in many ways. The writers therefore take pleasure in 
suggesting for this new tangelo the name of Sampson^ in recognition 
of his aid in connection with the experiments. 

Of the 106 seedlings of the series from which the Sampson origi- 
nated, 5 have leaves with narrow, winged petioles, the foliage resem- 
bling more closely the tangerine than the pomelo. The only one of 
these that has thus far fruited is No. 1316, the Sampson, which, as 
indicated above, in fruit characters clearly exhibits its true hybrid 
nature. The other 101 seedlings have foliage which would be classed 
as purely pomelo in character. Only 6 of these have thus far borne 
fruit, and all of the fruits produced resembled pure pomelo. From 
these observations it would seem that only the 6 seedlings having 
tangerine-like foliage are in reality true hybrids. The others are 
probably false hybrids, developed from adventive embryos. 

Description op fruit and tree. — Fruit compressed-spherical, slightly drawn 
out at stem end like tangerine; of medium size, averaging 2} inches in diameter 
and about 2f inches in height; weight from 163 to 248 grams; calyx persistent as in 
common orange; color chrome yellow, considerably darker than the pomelo, though 
not 8o red as the tangerine; specific gravity about the same as water; skin thin, about 
one-eighth of an inch in thickness, loose and easily removable, like the skin of the 
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Sampsu'N Tangelo. Natural size. 
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Sampson Tangelo, Showing Easily Removable Rind. 
[Nalnral size.] 
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Sampson Tanqelo Above; Ordinary Pomelo Below. 
[Natural size.] 
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tangerine; surface smooth and glossy; oil glands large and conspicuous, rendering the 
rind translucent; larger glands oblate spherical, smaller ones nearly spherical; seg- 
ments 9 to 11, separating easily like tangerine; membranes thin and tender; axes small 
and compact, about one-half inch in diameter; rag very slight; quality excellent; tex- 
ture very tender and juicy; flavor sprightly subacid, somewhat sweeter than pomelo, 
but with more acid than the tangerine and with a slight bitter taste derived from the 
pomelo; color of pulp, ochraceous-buff to orange buff, differing in this respect from 
both parents; seeds 10 to 15, medium in size; aroma slight, giving suggestion of 
both parents; in general appearance very attractive, resembling small pomelo, but of 
rather darker orange color; tree eveigreen, tender, vigorous, and productive, having 
general character of ordinary tan^arine; leaves unifoliolate, with comparatively 
narrow i)etiole6 like tangerine. 

USES OP THE TANGELO. 

The Nocatee tangelo, which has been previously described, is not 
familiar to the writers, and they are unable to pronounce on its value. 
The Sanoipson tangelo, however, is very likely to become an important 
commercial fruit. Those who have tasted it pronounce its flavor 
excellent. Its very attractive appearance and color of flesh, together 
with the ease with which it can be peeled and the segments separated, 
favor its growth in popularity. The bitter taste which is so pro- 
nounced in the pomelo is in the Sampson tangelo reduced to a sug- 
gestion which only adds to its sprightliness. Altogether it is a sprightly 
acid, highly flavored fruit, being not so acid as the pomelo and not so 
sweet as the tangerine, and it is believed that many people will prefer 
it to either of these fruits. It is a vigorous grower and probably produc- 
tive. It is of course no hardier than either parent and can be grown 
only in the orange belts of Florida and California. It is believed that 
the Sampson tangelo will become a popular breakfast fruit, to be used 
by peeling and separating the segments, as in the case of the tangerine, 
and eaten by dipping the segments in sugar. The popularity of the 
pomelo, or grape fruit, is due largely to its use as a breakfast appe- 
tizer, and it is recognized as especially beneficial for invalids. It is 
also thought that the bitter element, probably due to some alkaloid, 
furnishes a slight healthful stimulation. The pomelo, however, is too 
bitter and acid to suit the taste of many. The Sampson tangelo, 
being somewhat sweeter and lacking much of the bitter taste, would 
seem to furnish a happy medium between the tangerine and pomelo, 
which would recommend it to many who find the pomelo too harsh. 
In some ways the flavor of the tangelo resembles the most improved 
bitter-sweet orange, but is certainly superior to it. Altogether, it is 
believed that the fruit will occupy a place not now filled by any other 
citrus fruit and that it will become valuable for commercial cultivation. 
Its superior quality and the "kid-glove" character of the rind mark 
it as a distinct and most valuable creation. 
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New Tangerine Oranges. 

[PLATES XX, XXI, AND XXn.] 

One of the primary objects in the citrus breeding experiments was 
to produce hybrids between the common sweet orange and tangerine 
in order to secure a new fruit having the size, quality, and flavor of 
the ordinary orange combined with the loose, easily removable rind of 
the tangerine. A few of these hybrids have now fruited, and two of 
them, crosses of the Dancey tangerine jrith pollen of the Parson Brown 
orange, have produced fruits which are of considerable value. Both 
of these seedlings were grown from one fruit which was the result of 
a cross made in the grove of Mr. W. K. Trimble, of Braidentown, Fla. 
While the fruits were supposed to be hybrids, they nevertheless 
resemble the tangerine orange in all important characters, differing 
from the Dancey tangerine, which was used as the mother parent, 
mainly in being larger and considerably earlier in time of maturity and 
in being of rather better quality. 

THE WESHART tangerine. 

Name. — One of these new tangerines, the Weshart (Pis. XX and 
XXI), is named in honor of Mr. W. S. Hart, of Hawks Park, Fla., in 
recognition of his valuable assistance in these exi)eriments. Both of the 
new tangerine oranges were grown and fruited under his supervision. 

Description of fruit and trbb. — ^Fruit compreaaed-spherical, slightly protruded at 
stem end and somewhat depressed at the apex, havmg the same general form as the tan- 
gerine. Size from 2} to 3^1^ inches in diameter, averaging ahont 3 inches. Height from 
2} to 2} inches. Color deep orange red, like tangerine. Sorfeu^ smooth, glossy, and 
very attractive, much smoother than the Trimble tangerine, to be deecrihed later. 
Rind loose, as in other varieties of this group; thin, from A to } inch thick. Oil 
glands medium size, surface of rind slightly sunken over the largest. Segments 
mainly 10, easily separable. Membranes tender. Axis hollow, from f to 1 inch in 
diameter, star-shaped. Rag tender and in moderate quantity. Quality and texture 
excellent. Flavor sweet, subacid, very juicy. Bouquet characteristic and very 
pleasant Color of pulp buff orange; cells small like ordinary tangerine. Seeds few, 
from 9 to 15. Tree vigorous and prolific. Foliage branching, and shape of tree like 
the tangerine. Season very early for tangerine. 

The Weshart tangerine is a delicious fruit of exceptionally fine 
appearance and flavor. Its large size, superior quality, and earliness 
indicate that it will prove of great value for general cultivation in 
orange regions. In general it is smoother in surface and rather smaller 
than the Trimble tangerine, but is apparently superior in flavor. 

THE TRIMBLE TANGERINE. 

Name.— The Trhnble tangerine (PL XXII) is named after Mr, W. K. 
Trimble, of Braidentown, Fla., in whose grove the original hybrid was 
produced. The resulting seedling was grown and tested in the grove 
of Mr. W. S. Hart, of Hawks Park, Fla., as was also the Weshart 
tangerine. 
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Weshart Tangerine. Natural size. 
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Trimble Tangerine. Natural size. 
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Dbbcsiftion op fbuit and trxk. — Fruit compreased-spherical, of same shape as 
the Weshart tangerine, and with slightly protruded stem end and depression at 
apex. Size large, from 3 to 3| inches in diameter and from 2 to 2i inches in height. 
Heavy, averaging about 5.6 ounces. Color deep orange red, like Dancey tangerine, or 
slighUy darker. Surface somewhat rough and bumpy, in lai^r specimens similar 
to King orange; frequently with slight grooves running from base to apex. Oil glands 
small, with the surface of the rind slightly sunken over the lai^r ones. Rind loose, 
thin, A to i inch in thickness. Segments 9 to 11. Membranes thin and tender. Axis 
f inch in diameter and hollow. Bag comparatively little for fruit of this class. Flesh 
deep orange yellow and very attractive, tender, and juicy. Pulp cells medium size. 
Flavor sprightly add and excellent, with pronounced bouquet Seeds few, averaging 
about 10. Tree vigorous and prolific. Foliage branching, and shape of tree like 
Dancey tangerine. Season of maturity very early for tangerine. 

The Trimble tangerine is a fine large tangerine, the rough, bumpy 
appearance serving to distinguish it from other tangerines, and at the 
same time not detracting from its appearance. In general the fruits 
are somewhat larger than those of the Weshart tangerine, but are 
slightly inferior to them in flavor. 

GENERAL QUALITIES OF KEW TANGERINES. 

The Weshart and Trimble tangerines, it will be seen from the above 
descriptions, differ from other varieties of tangerines primarily in 
being larger and earlier and more highly flavored. Fruits of these 
two varieties have been received in some quantity for the past two 
seasons, and have been compared with those of the Dancey tanger- 
ine, grown by Mr. W. S. Hart in the same grove, and with the best 
tangerines that could be procured on the market. In every case 
they have been superior in color, size, and flavor. In Mr. Hart's 
grove they have uniformly colored up and ripened about two weeks 
earlier than the Dancey tangerine, and it would thus seem that they 
may be highly recommended for general culture. They have not been 
tested in any other parts of Florida nor in California, and it can not 
be definitely stated what they will do under different conditions. The 
Dancey tangerine, however, is generally cultivated, and it is believed 
that the new fruits will prove superior to this variety in almost every 
respect. While these two tangerines developed from a fruit of Dancey 
tangerine crossed with pollen of Parson Brown, they show no clear 
indication of intermediate characters (PI. XXI). They are in every 
respect, so far as can be judged, true tangerines. The Parson Brown 
orange, which was used as the male parent, is a typical orange and one 
of the earliest varieties cultivated. The new fruits are larger than those 
of the tangerine, and it may be that the large size, and their earliness, 
are qualities derived from the Parson Brown. If it were not for the 
possibility of their having developed from adventive embryos, this 
would be the normal conclusion. It is, however, impossible to deter- 
mine this matter from the characters exhibited by the trees up to the 
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present time. As the trees mature other characters may become 
visible which may throw some light upon this point. Practically 
speaking, however, it does not matter whether the new fruits have 
any orange blood in them, so long as they possess valuable qualities. 
The Weshart and Trimble, it should be remembered, are tangerine 
varieties, and, like the ordinary tangerine or common orange, can be 
cultivated only in Florida and California, where citrus fruits are 
ordinarily grown. They are unhesitatingly recommended for further 
testing and cultivation in these sections. 
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THE RELATION OF BIRDS TO FRUIT GROWING IN 

CALIFORNIA. 

By F. E. L. Seal, 
Economic OmitJiologist, Biological Survey. 

INTRODUCTION. 

When settlements are made in a new country, much of the forest is 
usually cut away and large areas of open land are plowed and brought 
under cultivation. This results in the destruction of great numbers 
of native shrubs, weeds, and grasses and the substitution of various 
new and exotic plants and trees. Coincident with this change in the 
vegetable life, and as a necessary consequence of it, come great changes 
in the conditions and distribution of animal life. Some species may 
be greatly reduced in numbers, restricted in distribution, or perhaps 
exterminated, while others become more abundant and more widely 
distributed. The reduction in numbers may occur from actual killing, 
from a loss of natural breeding sites through clearing and cultiva- 
tion, or from a lack of sufficient food supply owing to the same cause. 
These factors, however, may act in an exactly opposite way, as when 
cultivation and planting offer to other species greater facilities for 
breeding or afford a more abundant supply of food. These considera- 
tions probably furnish an adequate explanation for the great devasta- 
tions of crops by birds that were observed soon after the first 
settlements on the Atlantic seaboard, and then successively in each 
tier of States to the westward, as they were gradually settled, until 
the Pacific coast was reached. 

In the early days of agriculture in California, when the native grasses 
and weeds of the fertile valleys were destroyed to make room for 
fields of grain which soon grew to vast proportions, many species of 
birds, notably blackbirds and quail, found themselves suddenly con- 
fronted with a supply of new and delicious food, surpassing in abun- 
dance anything they had known before and far more easily obtained. 
Naturally they preferred the cultivated grains (wheat, barley, and 
ciats) to the wild oats {Avena/attui) upon which they had so largely 
depended. Still kter, when many of the grain fields gave way to 
extensive orchards, which gradually crept up the hillsides and into 
the canyons, other species of birds began to utilize the new kinds of 
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food and also the nesting sites afforded by the orchard trees. Species 
that had previously attracted little attention became suddenly of great 
interest from their destructive habits, and no doubt in a few years 
increased in numbers because of the increased food supply, the facili- 
ties for nesting offered by the fruit-bearing trees, and the protection 
unintentionally afforded by man, who had either killed or driven off 
their natural enemies. This last factor probably is more potent in 
furthering the increase of small bird life than is ordinarily appreciated. 
One of the first acts of the pioneer settler and his successors, after the 
destruction of the forest, is the extermination of the native species of 
mammals, such as coyotes, foxes, wild cats, skunks, minks, and weasels, 
all of which subsist to some extent upon birds or their eggs. At the 
same time the birds of prey, such as hawks and owls, are also much 
reduced in numbers, both intentionally, through a misapprehension of 
their true value, and incidentally, through the destruction of their 
favorite haunts. Since birds of prey seldom nest near the abodes of 
man, the small birds that resort to tiiese places for breeding are as a 
result protected. 

MIGRATION OF BIRDS. 

Owing to its extent and varied topography, California is rich in 
birds, both in species and individuals, and their movements are more 
complex than in the eastern part of the United States. The regular 
migration north in the spring and south in fall, which is the law over 
the greater part of the country, is here supplemented, in the case of 
many species, by a partial east and west migitition from the moun- 
tains where they breed to the valleys where they spend the winter. 
Here altitude, rather than latitude, governs climate, which fact leads 
to many peculiarities in distribution and complicates the study of birds 
in their economic and other relations. Besides the somewhat irregular 
migrations, there have been at times remarkable flights of a single 
species, for whose sudden appearance it was difficult to account. Such 
was the flight of mountain tanagers {Piranga ludoviciana) that appeared 
in the valleys in May, 1896. In several parts of the State they were 
seen in immense numbers, and often in localities where previously 
they had been but rarely observed. Their appearance was about 
coincident with the ripening of the cherry crop, to which in some 
places, in spite of the fact that they were shot in great numbers, they 
did much damage. 

REASONS FOR DBPREDATIONS BT BIRDS. 

The failure of some usual source of food supply may sometimes lead 
birds to injure crops upon which they do not commonly feed and 
inflict serious losses, while under ordinary circumstances the injuries 
would be too slight to be noticed. Such failure of customary food 
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supply may explain the depredations of robins upon olives in the fall 
and winter of 1900-1901, when thousands of the birds visited the 
orchards in the Santa Clara Valley, the region about Santa Barbara, 
and other parts of California, and did an immense amount of harm. 
In that year it was as much as the olive growers could do to save part 
of their crop. Since then no case of excessive loss of olives has 
been reported, though some damage has been done. 

The amount of injury inflicted by birds often depends upon the geo- 
graphic position of the particular crop upon which they feed. Orch- 
ards situated in the midst of a treeless plain will be infested by such 
birds as can live in them during the breeding season, and may be 
visited and damaged by others during the migration. On the other 
hand, fruit that is grown near or in bushy canyons or on wooded hills 
will be taken by birds that live in such places and that retire to their 
usual haunts after eating their fill. It is also observed that a stream 
flowing through an area of orchards may harbor in the shrubbery on 
its banks many birds that do not live in the orchard itself. 

From these considerations it may be concluded that bird depreda- 
tions may arise: (1) From the settlement of a new region and conse- 
quent introduction of new products, accompanied by a decrease in the 
native sources of food supply, destruction of enemies, and a general 
overturning of other natuml conditions; (2) from failure of the normal 
food supply, causing in some cases a migration in search of food, in 
others simply an attack upon some product that the species does not 
usually eat; and, (3) from proximity of the bird to the food, in which 
case the bird naturally feeds upon that which is supplied in greatest 
abundance and in the most available form. 

INVESTIGATION BY BIOLOGIOAL SUBVET. 

In response to many complaints from fruit growers of the Pacific 
Coast r^on in regard to the depredations of birds in orchards and 
vineyards, an investigation, the results of which will be detailed in a 
bulletin in course oi preparation, was undertaken by the United States 
Biological Sui*vey. The writer, having been assigned to this work, 
spent about eleven months, including the fruit seasons of 1901 and 
1903, in California. He visited the most important fruit-growing 
regions of the State, inspected hundreds of orchards, and interviewed 
an even greater number of fruit growers. 

The most uniform kindness and courtesy were everywhere extended 
him, and every facility for acquiring information was placed at his dis- 
posal by the owners of orchards, even to a suspension of the custom- 
ary rules with regard to trespass and shooting on private grounds. In 
addition to the knowledge gained by field work, stomachs of all the 
important species of Pacific Coast birds have, been collected and exam- 
ined, and their contents are being tabulated 
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CONDITIONS IN CALIFOBNIA COMPABED WITH THOSE OF THB EASTEBl^ 

STATES. 

Before proceeding to a consideration of particular species of birds, 
one point should be especially noted in connection with the subject of 
the relation of birds to fruit in California: Those parts of the State that 
are utilized for fruit growing are not so well supplied by nature with 
wild fruits on which birds may feed as are the f ruit-groMring areas of 
the Eastern States or even of those farther north on the Pacific coast. 
While California has an abundance of wild berries that serve as food 
for birds, they are not usually found near the orchards and vine- 
yards. In the Eastern States a plentiful supply of fruit of a quality 
that often compares favorably with the best products of the orchard 
or garden is usually present, so that it is only where the wild species 
are exterminated by the clearing up of the country that the birds are 
forced by necessity to attack cultivated kinds. It is safe to say that 
in the States east of the Allegheny Mountains thousands of bushels of 
Bubus fruits (blackberries and raspberries), which grow wild every- 
where, annually fall to the ground and rot in spite of the fact that 
quantities are gathered and eaten by man as well as by birds. The 
same is true of blueberries (Vciccinvum) and huckleberries (Oaylua- 
. saciajj which are so abundant in a wild state that, though none are cul- 
tivated, they occur in their season in the markets of many of the cities 
and towns and are eaten in every country home in the region where 
they grow. In addition to these there are several species of dogwood 
{Comus), holly {Ilex)^ cherry {Pnmna)^ Vthvrmmi^ and dozens of 
others, all of which are freely eaten by birds. 

Although many of these genera are represented in California, they 
usually grow in the mountains remote from the fruit-growing districts. 
In fact, the elderberry (Sambucus) and the pepperberry {Schinus moUe) 
are the only two uncultivated fruits that have appeared at all promi- 
nently in the stomachs of California birds — and the pepper tree is not 
wild. On the other hand, over forty species of wild fruits have been 
found in the stomachs of the eastern robins. Thus, it is not surprising 
that when domestic fruits were first produced on the Pacific coast the 
birds welcomed them as a desirable addition to their diet. Their pre- 
vious experience had given them a taste for fruit without fully grati- 
fying their appetite. They now found a supply in abundance and of a 
quality far superior to anything they had previously known, and the 
orchardist's crops suffered accordingly. 

Another reason why birds attack fruit in California more than in 
the regions farther east is the dryness of the smnmers. Scarcity of 
water probably leads to the substitution of fruit juice for it as a bev- 
erage. The securing of water enough to supply the wants of a CiJi- 
fomia bird may sometimes involve a flight of from one to a dozen 
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miles, while in an eastern State, as Pennsylvania, places are rare 
in which water can not be obtained within a few rods. In the East, in 
addition to perennial springs and streams, the frequent rains collect in 
paddles and in crevices in the rocks and furnish an abundant supply 
of drinking places for birds, which, though not permanent, are often 
renewed. However, there is every probability that the California birds 
find the juice of fruits more agreeable than water, and that when it is 
at hand they take it in preference. Much of the injury done to such 
small juicy fruits as grapes and cherries consists of simple punctures 
in the skin, through which apparently nothing but some fruit juice 
has been drawn. This certainly renders it probable that the fruit is 
used as drink as well as food. 

NATURAL READJUSTMENT OF CONDITIONS. 

In the matter of the destruction of crops by birds, the experience 
of the whole country shows that, after a certain length of time, 
nature effects a partial readjustment of the disturbed conditions, so 
that much of the evil disappears. On the Atlantic side of the conti- 
nent, with the exception of the ravages of bobolinks in the rice 
fields of the southeastern coast States, few if any cases are known of 
the continued annual destruction of crops by birds at the present time; 
while during the first half of the nineteenth century the various species 
of blackbirds were a constant menace to grain. The increased density 
of population has reduced the number of birds, and the increased 
area of cultivation has destroyed the nesting sites of certain species 
until something near a balance has been reached. This is likely to 
occur sooner or later in most cases of disturbed equilibrium, but in the 
meantime it is well to study the conditions to see if the process may 
not be hastened. 

DAMAGES BY BIRDS GENERALLY. 

The study of a number of cases of serious damage done by birds 
leads to the conclusion that as a rule such injuries are due to the accu- 
mulation of a great number of birds of a single species, or of several 
closely allied species, within a limited area. This is especially ti*ue 
when the birds associate in large fiocks demanding a large amount of 
the same kind of food. Should the birds be seed eaters, they visit 
the grain fields and leave ruin and destruction in their path; if fruit 
lovers, they seek the orchard and make havoc with the crop. Instanc.es 
of this kind are seen in the case of the bobolinks in the rice fields of 
the southeastern Atlantic coast, the blackbirds in the grain fields of 
the Mississippi Valley, and the linnets in the fruit orchards of Cali- 
fornia. It is seldom that a complaint is made of birds in general; one 
or a few species are usually accused of doing the particular mischief, 
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the reason for which is plain — too many birds demanding the same* 
things to eat are present. But when several species are present and 
approximately equal in the nimiber of individuals, such a variety of 
tastes is to be gratified that no one kmd of food is likely to be drawn 
upon to an undue extent. 

BIRDS THAT INJURE FRUIT IN CALIFORNIA. 

In northern California, when a fruit grower is asked what birds are 
most injurious to his crops, he almost invariably mentions first the 
red-head, or linnet, then successively the blackbird, the oriole, the 
grosbeak, and the thrush; or, if his ranch is in some narrow valley or 
canyon, or near wooded hills, he may place the California jay or the 
quail after the linnet as the next worst enemy to fruit. 

THC LmNBT. 

The house-finch or Unnet (Carpodacus rnexicanvs fivntaiis) is shown 
by universal testimony and by close observation in the orchards to be 
easily the leader in tiie destruction of fruits. The first point to be 
noted is the bird's wonderful abundance, one of the primary condi- 
tions necessary for any species to become injurious. It is a vigorous, 
hardy bird, a prolific breeder, and a bold marauder upon the orchards. 
In its general character and its ability to provide for its wants and pro- 
tect itself it reminds one of the too-well-known English sparrow. 
Like most of its race, it is provided with a strong biting beak with 
which it can cut through the skin of the toughest fruit. Its depreda- 
tions b^n with the early cherries and continue as long as fruit of any 
sort is to be found. 

Examinations of the stomachs of linnets show that, as is the case 
with the majority of the fringilline family, the bird's natural food con- 
sists of seeds, with a very small admixture of animal matter. This 
last aggregates only a little more than 3 per cent of the yearly food and 
consists principally of injurious plant lice {Aphides). The same per- 
centage holds true with the nestlings, which in most other species of the 
sparrow family are fed largely on insects until they are nearly ready 
to fly. With the linnet, however, the young are fed practically no 
more animal food than is eaten by the adults — a fact so much at vari- 
ance with the usual habit of seed-eating birds as to be remarkable and 
surprising. The change from seed to fruit on the part of the linnet has 
undoubtedly been brought about by the introduction of the different 
varieties of cultivated fruits, which during a part of the year have 
presented an abundant and easily accessible supply of food. But even 
now fruit forms only 9 per cent of the annual food; consequently if 
the birds of this species were not so superabundant, the harm done by 
them would scarcely attract attention. Their immense numbers cause 
the cx>mparatively small percentage of fruit destroyed to swell into an 
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Enormous aggregate. In large orchards, however, less complaint 
against the linnet is made now than formerly, probably owing to the 
fact that the area devoted to fruit culture has increased more rapidly 
than the birds, so that their pilferings, being spread over a larger area, 
are less noticeable. Could any device be hit upon to reduce the species 
to half its present nimibers, there is little doubt that its depredations 
would be so lessened that, except in the case of the small collections of 
fruit trees in village lots, they would attract little or no attention. At 
present it is the owners of these small lots who make the most com- 
plaint; for while in large orchards the birds visit many trees, in small 
gardens they are confined to a few, which they sometimes- completely 
strip. 

From the point of view of the fruit grower it may be difficult, in 
this utilitarian age, to see what useful purpose the linnet subserves; at 
the same time it must be admitted that it is a persistent destroyer of 
the seeds of noxious weeds, and from the esthetic side of the question 
many reasons for its preservation may be adduced, such as its brilliant 
plumage, sweet song, and pleasing, lively demeanor, which renders 
the bird a desirable adjunct to rured life. Many people, therefore, 
even in California, believe that, in spite of its sins, the linnet should 
be protected. That its extermination is not desirable will be readily 
granted^ but that some reduction in its numbers would be a benefit to the 
fruit-growing interest can not be reasonably denied. On the other hand, 
it must be borne in mind that the principal item in the food of the linnet 
is seeds of noxious weeds; the aggregate of these consumed in a year 
is something beyond calculation and in a measure offsets the value of 
the fruit destroyed. A comparison of the percentages of fruit and 
weed seed in its yearly food shows that although the individual fruit 
growers may suffer, the horticultural interests of the State on the 
whole must be largely benefited by the linnet. In the humid coast 
belt, where weeds flourish throughout the summer, there can be no 
doubt that the bird does far more good than harm. 

During the winter and early spring the linnet often turns its atten- 
tion to buds of fruit trees, and is accused of doing much injury in this 
way. On this score, however, less complaint is made against the lin- 
net than against the Nuttall sparrow {Zonotrichia leucophrys nuttalli) 
and the intermediate sparrow (Zonotrichia leucophrys gambdi)^ both of 
which, in the spring migration, have been accused of doing serious 
injury by feeding on blossom buds. It is doubtful, however, if the 
loss from this cause is great. Blossom buds are nearly always so 
abundant that the destruction of a considerable portion of them does 
not really reduce the crop of fruit. The contents of stomachs of these 
two sparrows collected in orchards show that, while buds are eaten to 
some extent, they do not form a large percentage of the food. The 
birds, however, are so abundant during their journey northward that 
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even a little damage from each individual might make an important 
aggregate. Farther observation on this point is necessary. 

While as a destroyer of fruit in Oalif omia the linnet unquestionably 
stands first, it is not so easy to say what species occupies second 
place, and it is not probable that this place would be assigned to the 
same bird in every locality; for the economic status of a species varies 
with its environment, with the result that a bird harmful in one locality 
may be less so or not at all in another, or vice versa. Furthermore, 
a bird's economic status in a particular place often varies with the 
change of season and from other causes. 

THB BLACKBIBD. 

The Brewer blackbird {Euphagus cyafwoephahii) is a species of 
which much complaint is made. It eats an appreciable amount of 
fruit, especially cherries, but, on the other hand, it eats insects to a 
considerable extent. During the cherry season the writer observed 
these birds in the orchards and collected a number of them. They 
were seen to eat freely of cherries, and the stomachs of those taken 
showed that a goodly percentage of the food consisted of cherry pulp. 
While these observations were being made, a neighboring fruit raiser 
began to plow his orchard. Almost immediately every blackbird in 
the vicinity was upon the newly opened ground, and many followed 
within a few feet of the plowman's heels in their eagerness to get 
every grub or other insect turned out by the plow. It is probable 
that a thorough investigation of the food habits of the Brewer black- 
bird will show that by its destruction of injurious insects the species, 
on the whole, pays well for what fruit it takes. 

THB BLACK-HBADBD GROBBKAK. 

The black-headed grosbeak {ZamidocUa melanocephala) is another fre- 
quenter of orchards, and often nests in them. It is furnished by nature 
with a beak with which it can bite the toughest fruit; and undoubt- 
edly it takes its share, though no more than may be reasonably 
allowed, in view of the fact that it feeds largely on the black olive- 
scale. But scales are not the only pests the grosbeak destroys, for 
caterpillars of various kinds and the pupse of the notorious codling 
moth are freely eaten; and any bird that helps to destroy this last 
insect, the curse of California apple culture, will be hailed as a blessing 
in spite of any shortcomings it may have. 

THB CALIFORNIA JAT. 

After the increasing orchards had been extended from tiie open 
level lands to the canyons and hillsides, the fruit trees were brought 
close to the timber and chaparral, the natural haunts of several species 
of birds eager to take advantage of the new food. Prominent among 
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tiiese was the California jay {Aphdocama oalifornica). It is possible 
that the jays first visited the orchards for the purpose of ravaging the 
nests of the smaller birds that breed there, and that on these visits 
tiiey got their first taste of cultivated fruit and acquired an appetite 
which later, through the further development of the orchard industry, 
they were fully able to gratify. 

While the linnets are the cause of most complaint^ being more 
universally distributed than the jays, they probably are no more 
destructive than the larger birds, which undoubtedly carry off much 
fruit that they never eat. On one occasion the writer watched for 
some time an orchard of prune trees situated where a ravine or small 
canyon opened into a larger one. The fruit on these trees was just 
beginning to ripen. Two continuous lines of jays were seen passing, 
the one up, the other down the ravine to the orchard. E^ch bird of 
the line going up carried a prune in its beak, while the other line 
returned empty-mouthed. Although this work was watched for only 
a short time, there is no reason to doubt that it was carried on for 
some hours each day. In view of the fact that the stealing began 
several days before the prunes were ripe enough to pick, the result 
may be easily calculated. A similar observation was made in a cherry 
orchard in a canyon near the woods. The jays were making havoc 
with the fruit, and every bird that left the orchard of its own accord 
carried off a cherry. 

On another occasion seven jays were successively shot from one 
prune tree withinra period of fifteen minutes, the birds continuing to 
come unwarned by the dead bodies of their predecessors, which lay 
ungathered on the ground. The habit of carrying off the fruit they 
steal renders the jays much more destructive than if they ate their 
booty upon the spot. They are believed to eat but little of the 
hoarded fruit, which in the case of soft fruits must soon rot. It is 
likely that the birds hoard fruits through a misdirected instinct, hav- 
ing been in the habit of storing acorns and other nuts that keep per- 
fectly. In addition to what they eat and carry off, the jays, like the 
linnets, peck a great deal of fruit which they injure no further, but 
which is spoiled as effectually as if it were entirely eaten. After the 
prune crop has been harvested, the almonds begin to ripen, and the jays 
again gather in the orchards. They strip off the outer husk of the 
almond, and then placing the nut between their feet, hammer it with 
the beak until they penetrate the shell and make the kernel accessible. 
The almonds also are stored in cracks and crannies where, unlike the 
prunes, they will keep for future use. The jays work at this storing 
with an energy and perseverence that is in itself commendable. A 
man who owned a large ranch situated in a canyon had planted near 
bis house a dozen or two almond trees. Although the trees were now 
well grown and generally bore profusely, he never got any of the 
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crop; the jays always began on the nuts as soon as they were well 
grown, but before they were ripe, and did not desist until the last one 
had been gathered. These instances of observed destruction of fruit 
by the California jay are local and may be exceptional. Yet, it appears 
that in places the jays, like the linnets, are superabundant, and that a 
reduction in their numbers is desirable. The jays do not take kindly 
to civilization, for as the oak-dotted and brush -covered hills and 
canyons are cleared and brought under cultivation their favorite nest 
ing areas are destroyed. 

THE CALIFOBNIA VALLEY QUAIL. 

The California Valley quail {Lophortyx califomicus) sometimes does 
considerable damage to grapes in vineyards that are situated near 
wooded ravines or chaparral hills, in which the birds find a secure 
retreat. Under such circumstances the loss is often very great. In a 
large vineyard in southern California it is said that they destroyed 
annually as much as 20 tons of the fruit. One observer states that he 
once saw a flock of about a thousand quail eating Zinf andel grapes in 
a vineyard in the central part of the State, and another says that in 
southern California he has seen as many as 5,000 feeding upon Muscat 
grapes. In the writer's interviews witii California fruit growers only 
one mentioned the quail as a harmful bird. His ranch was situated 
along the hills at one side of a narrow valley, and his vineyard was 
near the top of the hills adjacent to wild grazing land with much chap- 
arral and trees, among which the quail lived. In this case the annual 
loss was estimated at 2 or 8 tons of grapes. 

Six hundred and one stomachs of the California quail have been 
examined by the Biological Survey. Of the food of the year, 7.60 per 
cent was found to consist of fruit, but only one one-hundredth of one 
per cent was identified as grapes. This, however, does not show that 
the bird does no harm by destroying grapes, for the damage is done 
during a short portion of the year, mainly in September and October; 
and, moreover, it is scarcely possible to identify grapes in a bird's 
stomach unless the seeds have been swallowed, which is not usually 
the case. If the amount of fruit eaten during this time, though very 
considerable in itself, be distributed over the whole year, it becomes 
insignificant. The maximum quantity was taken in the month of De- 
cember and amounted to 32.40 per cent of the month's food. This must 
have been mostly waste fruit, as at that season the harvest is over for 
everything except olives. It is not probable that a bird so large as the 
quail, and one so easily destroyed, will ever become a serious menace to 
grape culture, except under unfavorable local conditions. The excel- 
lence of the bird's flesh and the popularity of quail shooting as a sport 
are likely to act as potent factors in reducing its numbers whenever 
they become too great for the best economic interests. 
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THE BULLOCK ORIOLB. 



The Bullock oriole {Icterus huUookt) is a bird of the orchards, but 
for nesting sites it prefers taller trees. It has been accused of attack- 
ing fruit to an injurious extent. Close observation in the orchards 
and an examination of many stomachs show that it is guilty to a certain 
degree. It was observed to peck at cherries which had first been 
broken into by the linnet, and was often seen to come to the ground to 
get fruit that had been partly eaten and thrown down by the other 
bird. This implies, perhaps, that the oriole finds difficulty in eating 
the uninjured fruit as it hangs on the tree. The Baltimore oriole of 
the East {Icterus gdlhda) has been accused of pecking and injuring 
grapes, although rarely eating enough to cause serious loss. No special 
complaint of this kind has been made against the Bullock oriole. It 
is possible that the western species has not yet acquired the habit. It 
is one of the most valuable birds of the orchard, for the reason that it 
eats insects at all times, especially caterpillars, the pests of fruit trees. 
Like the black-headed grosbeak, the Bullock oriole feeds to a very 
appreciable extent on the black scale; hence.it should not be molested 
unless it becomes much more abundant and destructive than at present, 
for even what fruit it does eat appears to be mostly second hand. 



THB RU88BT-BACK THRUSH. 



In the narrow fruit belt bordering San Francisco Bay the russet-back 
thrush {Hylocichla ustvlaia) visits the orchards every day while the 
earlier fruits are ripe, provided the spot is not too far from its favor- 
ite nesting place in the bushes or trees on the banks of a stream. The 
thrush seems to eat most fruit when it has young to feed; but an 
examination of the stomachs of both young and adult taken a£ this 
season shows that the fruit is eaten almost exclusively by the old birds, 
while, as is usually the case, the young are fed on insects. Just why 
the adult birds should subsist so largely on fruit during the period of 
reproduction is not apparent. When the nesting season is past they 
return to their normal diet of insects. As in the case of the oriole, 
the fruit eaten by the thrush consists mainly of that first pecked by 
the linnets. The bird may be observed on the ground eating fallen 
cherries much oftener than it is seen in the trees, implying that it finds 
difficulty in breaking the skin of cherries that have not already been 
broken by some other bird. The liking of the thrush for a nesting 
site in the vicinity of water keeps it from preying upon orchards situ- 
ated at. a distance from streams. It is probable, however, that this 
bird, like the grosbeak and oriole, fully pays for all the fruit it takes. 
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The most Htrifting example of exceptional and intermittent damage to 
fruit caused by birds is the case of the destruction of olives by robins, 
to which reference has already been made. In the winter of 1900-1901 
the olive orchards in various parts of California were invaded by 
immense numbers of robins that fed upon the fruits and in some 
instances destroyed the whole crop. In orchards where some pains 
were taken to drive the birds away, they still were able to destroy from 
one-fourth to one-half of the yield. 01iv« orchards in Santa Clara 
Valley were especially afflicted. Mr. Paul Masson, who owns two 
orchards near Saratoga, as quoted by the San Jose Mercury of January 
17, 1901, says: 

In my largest orchard of aboat 500 trees, adjoining a 'larger orchard of about 60 
acres on the El Quito farm, which is owned by £. £. Croodrich, are thousands of 
robins which are destroying all the fruit on the trees. About two months ago I esti- 
mated that my trees would yield about 4 tons of olives, but Sunday when I visited 
my orchard I found the fruit would not be worth picking. 

I killed some of the robins, and upon examination found as many as five and six 
whole olives in the crop of each bird. Besides those which the bird swallowed 
whole, many olives are pecked so that they are spoiled for market. Sunday there 
were not less than 50,000 robins on my place, and they were equally as plentiful in 
the orchard on £1 Quito farm. 

Mr. Edward E. Goodrich, the owner of El Quito farm and olive 
orchard, as quoted by the same authority, says: 

The so-called robin is a destructive pest to an olive orchard. A crop can not be 
saved when the migration of the robin corresponds exactly with the maturity of tho 
olive, as it does this year, except by immediate picking, which is practically impossi- 
ble, or by shooting so constantly as to prevent steady consumption. * * * In 1898 
my crop was about 130 tons, and should have made about 4,000 gallons of oil. Owing 
to the lack of rain the result was about 2,750 gallons, of the value of $11,000. Now, 
that crop could have been wiped out in ten days by robins if they had been here as 
they were this season and no shooting had been done. So far as my foreman could 
estimate before the birds descended upon the place, he placed the crop at a probable 
3,000 gallons, which means when sold from $12,000 to $16,500, according to prices, 
and that would have been utterly destroyed but for the constant shooting the last 
ten days. 

As it was, Mr. Goodrich placed his loss on this crop through the 
devastations of the robins at 25 per cent of the whole, or about $5,000, 
while his foreman, in an interview with the writer, estimated the loss 
at 50 per cent He also said that the birds were so abundant that be 
killed seven in a tree at a single shot. 

The San Jose Mercury also says: 

A representative of the Mercury visited the £1 Quito olive orchard to see what the 
facts were in this matter. He found a force of men picking the fruit as rapidly as 
possible, and he also saw thousands upon thousands of robins doing the same thing. 
On his way out he occasionally saw a single bird on the fence or in a prune tree, but 
when he reached El Quito the sky was streaked with robins flitting about and having 
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a gala time of it. Men were scattered aboat through the orchard with gons, and 
every few minatee the report of one of the guns would set the robins to flying, but 
in an instant they would settle down again and resume their feast. 

Hon. EUwood Cooper, of Santa Barbara, one of the larjirest olive 
growers on the Pacific coast, in a letter dated January 25, 1901, says: 

The robin is a terrible pest to olives. The birds do not always appear to come to 
the coast My first experience was some fifteen years ago. The olives were late in 
rip ning. I was as late as March making oil. The robins appeared to come in by 
the thousands. My last orchard that year was about one-half mile in length. The 
pickers were at one end. I had a man with a gun at the other, but they would 
attack the middle, and when the gunner would reach them they would fiy to the 
end he left This year they have been particularly bad. My boys reported that 
the birds, mostly robins, picked more olives than Ibey could. The foreman of the 
pickers told me that he had knocked from a tree one-quarter of a sack and went to 
dinner; when he returned not an olive was on the ground. I know that on the 
ground in one orchard where the rain had caused to fall as many olives as would fill 
a bushel basket, in a week not one could be seen. The robins do not seem to be 
able to pick the olives so rapidly from the trees, but peck at those that are com- 
mencing to dry, knock them on the ground, then get them. The birds are at this 
writing in all my orchards by the thousands. They do not appear every year. It 
has been my theory that the native berries in the Sierra some years are not in suffi- 
cient quantities for food. 

In his last sentence Mr. Cooper has probably touched upon the true 
cause of the trouble. The olives are present every year and so are the 
robins, but it is only occasionally that such attacks take place. The 
inference is that some normal element of the robin's food sometimes 
fails, in consequence of which the birds shift their quartei*s until they 
find the necessary sustenance. In some respects the case is comparable 
to that of the bobolinks in the rice fields of the South Atlantic coast, 
but the injury occurs less frequently. Both cases furnish problems 
that are difficult of solution. 

BIRDS THAT BAT NOXIOUS INSECTS. 

After treating of birds that do more or less damage to fruit, it is 
only fair to briefly notice a few that do not harm fruit, but render 
efficient service to the fruit grower by the destruction of noxious 
insects. The family of titmice {Paricbe) contains many species, all of 
which are useful, but among them the bush-tits {JPrnltriparua minimus 
and P. m. califomicvs) are preeminent as eaters of insects injurious 
to fruit trees. Plant lice {Aphides) and scales (Coccidm) form two 
constant and abundant elements of their food. Among these the 
black olive scale is prominent; while small beetles, bugs, and cater- 
pillars, all injurious species, make up the remainder of the animal food. 
The plain tit {Parus inomatus) is another species whose food is almost 
entirely composed of injurious insects, and also includes the olive scale. 
A strong point in favor of the titmice is that they remain upon their 
range throughout the year, and their good work i& continuous. 
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The kinglets {Regvlus) are two species of small birds which spend 
their lives, like the titmice, in searching the bark and foliage of trees 
for those minute insects that are so difficult for man to destroy and 
yet are so harmful. The food of these birds is made up of almost the 
same elements as that of the titmice. Snout-beetles, or weevils, and 
many other injurious beetles, many harmful bugs {Hemipterd)^ includ- 
ing plant lice and scales, with small caterpillars, and insects' eg^s, 
make up the diet of these birds. To illustrate the efficient work of 
these little creatures in the way of insect destruction, it may be stated 
that one stomach contained more than a hundred small, tree-infesting 
beetles. As nearly all, if not all, of the food of these birds is obtained 
from trees, especially those in orchards, they are of much value to 
fruit growers. 

The family of birds commonly known as wood warblers (MniotU- 
tidae) comprises many small and bright-colored species, of which the 
greater number live in trees, in s<Hne cases getting their food there 
even though they nest upon the ground. As they are of small size, 
the morsels of their food also are necessarily small and include many 
insect pests, which because of their minute size are neglected by 
larger birds and are difficult for man to deal with. In its food habits 
the Audubon warbler {Dendroica avduboni) may be taken as a repre- 
sentative of the family. During fall and winter it is an abundant spe- 
cies throughout the fruit-growing r^on of central California. Its 
food consists in part of small beetles, many caterpillars, plant lice, and 
ants. Of the last it devours an inmiense number. They are a con- 
stant element of the food and many stomachs contained nothing else. 
In view of the relation of ants to plant lice, it is evident that any 
agency that will reduce the numbers of these creatures is to be wel- 
comed as a blessing to fruit culture. Many other members of the 
family are equally useful and as allies of the California fruit grower 
can not be too highly conmiended. 
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FOREST PLANTING AND FARM MANAGEMENT. 

By Gbobob L. Clothibr, 
AstiitarU Fbred InspectOTf Bureau of Forestry, 

FOBESTRY AND FARM DESIGNING. 

Although agriculture stands first among American industries and 
our production of farm products is greater than that of any other 
country, the possibilities of the art of agriculture have hardly begun 
to be understood. That scientific farming will vastly increase the 
productive power of the land in the United States is beyond doubt. 
With the advance of knowledge through the discovery of new truths 
and the advance in practice through the better application of what 
science has already found out, improved utilization of the country's 
resouro^s will make room for a future rapid growth in population and 
wealth, as expansion in territory has made room in the past Making 
the same land twice as productive as before is as good as doubling the 
amount of land, if not better, and we have as yet scarcely scratched 
the surface of the agricultural resources of the country as a whole. 
One of the ways in which present methods of farm management may 
be greatly improved is by better recognition of what may be called 
farm engineering, or farm designing; and this in turn must give an 
important place to the consideration of farm forestry. 

The farm designer, or farm architect as he might be called, can do 
much to improve the efficiency of farm operation. EkK>nomical man- 
agement may be attained by a scientific adjustment of the parts of a 
farm, just as the utility of a great building may be increased by the 
careful planning of a qualified architect Several agricultural colleges 
and experiment stations have recognized this fact, and have given a 
distinct place to this as a part of the great problem of how to get the 
most out of the soil. The best opportunities to apply these principles 
are found in those parts of the West where new farms are being taken 
up. Generally it is also in these regions that forestry can do most for 
the farmer, for in the treeless regions, especially, the full development 
of the country depends in no small degree on the establishment of 
forest plantations. 

From the fact that trees take so much time to grow, the forester 
who seeks to advise a farmer how he can make trees contribute most 
largely to his prosperity is compelled to take a long look ahead, and 
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to consider the whole problem of farm arrangement. In well-settled 
regions the possibilities of farm designing are apt to be severely limited 
by what has been done in the past The location of the boildings, the 
division into fields, and in many cases the situation of the timber, are 
now fixed facts. Nevertheless, even here a decided improvement may 
often be made, as will be illustrated later. What needs to be empha- 
sized now is that even in the older parts of the country a farm should 
be run according to a definite and carefully considered plan, designed 
to secure economy of operation and the best use of every part; that 
tree planting for farm purposes ought always to take into account 
this plan; and that even where standing timber is already present it 
may be in the interest of the beet use of all parts of the farm to cut 
this down and plant elsewhere. 

THE NEED OF FOREST PLANTINO. 

Forests are indispensable to the highest material development of any 
country. We are learning that, besides furnishing the useful timber 
products resulting from the growth of trees, they conserve moisture, 
ameliorate climatic extremes, and purify the atmosphere. Where 
they are not found naturally, or where they have been thoughtlessly 
removed from wide stretches of country, it becomes desirable in 
behalf of the public welfare to plant trees in great number. Obviously 
the benefits of such plantations will be most widely felt if the planting 
is well distributed over the region. Further, it is a work the benefits 
of which are shared by all, and which all should join in performing. 

The plantations in a definite region should be made after one gen- 
eral plan, in order to allot to each farm its proportionate amount of 
forest The method of planting and the position of the planting sites 
should evidently be made with reference to a system of farm manage- 
ment, since a forest is the most permanent thing that can be planted 
on a farm. An example of such a plan and such a system is shown 
later in the present article. 

MISTAKES OF THE PAST. 

It is unfortunate that a large percentage of the plantations made by 
farmers have been disappointing. Yet some commercial plantations, 
such as that of Mr. L. W. Yaggy, at Hutchinson, Kans., have been 
financially successful. 

Farm forest planting has been practiced in some of our prairie 
States for more than half a century, and great good has resulted from 
many of the plantations, but the measurable increase in the wealth 
of the country attributable to forest planting has been small, owing 
to the choice of poor sites and the use of unsuitable species. The 
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artificial forests of Illinois would have been worth many times what 
they are at present if longer-lived and more valuable species had been 
used in the plantations instead of silver maple or trees of as little worth. 
Species of the greatest value have often been ignored because of their 
apparent slow growth, and others, deserving to be classed as '^ weed 
trees," have been used in their place. Successful plantations of black 
walnut, hickory, elm, oak, and other valuable trees are common 
enough to prove that the slower-growing woods ordinarily pay best. 
Silver maple, boxelder, and the like are valuable chiefly for firewood, 
and it is easily possible to overstock the market for cordwood in any 
locality. Limiber woods, on the other hand, can always be disposed 
of in any quantity. 

A good opportunity for comparison of the relative values of the two 
classes is afforded by the returns from a 64-year-old stand of black 
walnut in Morgan County, HI., and a 35-year-old stand of silver maple 
in Sangamon County. These were the best groves of each species 
found in the State during an extended survey made in the simimer 
of 1904. The figures relating to the two tracts are presented in the 
following table: 

Value of planted faregis of bUick toalmU and silver maple on the prairies of Illinois. 





Location. 


Age. 






1 

4 
C 






Species. 


Area. 


:>f trees 
marea. 


Domi- 
nant 
trees. 


Inter- 
mediate 
trees. 


Sup- 
pressed 
trees. 


Black walnut.. 
SOyer maple .. 


Moigan County, ni 

Sangamon County, Ul.... 


Yeari, 
64 
86 


Acre$. 
0.6 
5.6 


U9 
1,478 


Inches, 
19.0 
10.6 


Inches, 
13.8 


Inches, 
9.4 








Location. 


Number 
of trees 
per acre. 


Yield per acre. 


Total 

▼alueper 

acre.* 


Annual 


Speciea. 


Lumber.a 


Fence 
posts. 


Fire- 
wood. 


value per 
acre.o 


Black walnut.. 
Silver maple .. 


Morgan County, 111 

Sangamon County, HI.... 


198 
264 


Board/t, 
42,000 


1,800 


Cords. 
15 
65 


tl,060 
180 


85.58 
2.16 















a From trees irinches and over in diameter breastbigh. 

fr Lumber at $20 per 1, 000 board feet, fence posts at 10 cents each, and firewood at 82 per cord. 

<^ Interest compounded annually at 8 per cent 

It would be quite as easy to show that the returns from hickory, 
elm, or some other wood which can be used when no older than the 
maple would amount to more than those from the latter, but the com- 
parison of walnut with maple serves also to emphasize the greater 
value of a wood which must be kept until the trees attain a good size. 
.The figures in the last column represent the annual returns from the 
two plantations irrespective of their age, and are therefore directly 
comparable. 

2 A1904 17 



Digitized 



by Google 



J 



258 YEARBOOK OF THE DEFABTMBNT OF AGBIOULTUBE. 

It is a well-known fact that the great majority of the forest planta- 
tions made in accordance with the timber-culture act were failures. 
Here again the unfavorable results were due to poor sites and ill- 
adapted species, combined with a lack of care on the part of planters 
and the dishonesty of entrymen, who regarded this law merely as a 
means of obtaining title to public land without paying for it. 

Plantations made by specialists and designed for a special purpose 
do not usually require very elaborate planting plans. It is the small 
woodlot plantation that is to serve many purposes in the economy of 
the farm which calls for the most careful planning. 

WHAT SHOULD BE CONSIDERED IN PREPARATION OP A PLANTING PLAN. 

As a machine of production, a farm should have a plan which pro- 
vides for the best use of its every part. The woodlot or forest plan- 
tation should be in a position to contribute to the successful operation 
of this plan, for the trees may affect the atmospheric drainage, the 
wind currents, and the humidity of the air about the home. At the 
same time a planting plan must provide for sites which will produce 
the best possible growth. The arrangement of the fields and the loca- 
tion of the fences, private lanes, drainage systems, buildings, and 
farmstead should all be considered before any forest planting is 
undertaken. 

Very rarely indeed have farmers deliberately planned the location 
and make-up of their forest plantations with reference to the needs, 
convenience, and economy of their farms, and the relative value and 
adaptability of the trees to be planted. Woodlots have sometimes 
been so poorly located as to do actual damage to farms. Cases have 
been observed in the northern half of the Middle West where wind- 
breaks planted too close to the buildings caused the drifting snow 
of severe winters to bury the houses 15 or 20 feet deep. In the win- 
ter of 1899 a farm house in the Red River Valley, North Dakota, was 
buried in a snowdrift for three months because a cottonwood grove 
had been planted too near it. In other cases trees have been planted 
near tile drains, which the roots clog. 

It is probable that not one-tenth of American farms are being 
operated under any permanent system of management. Before forest 
planting is undertaken some such system must be adopted, however, 
in order to make the future existence of the forest plantations possi- 
ble, for more than half the 355 planting plans made since July 1, 1899, 
by the Bureau of Forestry, fundamentally affect the future manage- 
ment of the farms. As very few farmers are accustomed to formu- 
lating farm plans, the agent of the Bui^au of Forestry, besides being 
called upon to give advice in matters pertaining to technical forestry. 
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is usually drafted into this service as well. After consultation with 
the landholder and consideration of all the matters affected by the 
policy of management, he is able to bring out an orderly arrange- 
ment which will permit on the same farm the practice of both scientific 
agriculture and scientific forestry. 



A CONCKBTB EXAMPLE. 



The planting plan shown in figure 14 was made for a farm in central 
Ohio, and illustrates graphically the bearing that forest planting may 
have on the management of a farm. This farm in Ohio contains 875 



PUBLIC tWAO 




Pig. 14.— Amngemezit of forest plantations on a farm in central Ohio to facilitate scientific farm 

management. 

acres, and that part of it which is devoted to agriculture is capable of 
earning interest on a capitalization of $100 per acre; not a foot of it 
is unsuited to tillage. That part which was originally heavily tim- 
bered has all been cleared, except a bluegrass pasture of 30 or 40 
acres which is occupied by the remains of the original forest, consist- 
ing of a scattered stand of decliniug sugar maple and beech trees. 
This timberland embraces the most fertile part of the farm, and inter- 
feres most seriously with the convenient and economical division of 
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the farm into fields. If the Bureau of Forestry had advised the owner 
to attempt to rejuvenate the dying trees and to underplant them with 
expensive nursery stock, the instructions would have been implicitly 
followed, but such advice would have wrought a positive injury to the 
landholder. Instead, the planting plan advises that the forest area of 
the farm be reduced by clearing the only natural timber left standing, 
and that, instead of retaining the scattered growth now cumbering the 
pasture, trees sufficient to occupy about half the present forest acre- 
age be planted in such positions as to protect the farm from the severe 
westerly winds prevailing in the region. 
The owner was therefore advised as follows: 

(1) The major part of this farm is too valuable for agricultural pur- 
poses to be devoted to forestry. The native timber now scattered over 
the pasture is rapidly declining, and is reduced by every hard storm. 
No natural reproduction is taking place, and while the land is grazed 
none can be secured. The location of the scattered trees in the mid- 
dle of the farm would require expensive fencing in order to protect 
them from live stock. Thus, it is believed that the rejuvenation of 
the old forest on this farm is impracticable. Instead, this land, as 
soon as the old trees have all disappeared or been removed, should be 
laid out into permanent fields. As every well-regulated farm, how- 
ever, should possess some timberland to supply it with fence posts and 
t6 furnish shade and shelter for live stock, the plantations described 
on page 261 are recommended. The trees will take up as little room 
as possible and will not interfere with the tillage of the land, while the 
arrangement of the fields in rectangular blocks will greatly facilitate 
the use of modern machinery. 

(2) The chief plantations should occupy strips 6 rods wide, running 
from north to south. One of these strips should be planted on the 
western border of the farm and another crossing its center, due south 
of the residence. A third should cut oflf the block extending east 
from the southeast corner of the main rectangular tract. In addition 
to these strips, it is advised that single rows of trees be planted on the 
division lines between the fields, so that they may be used as live posts 
upon which to fasten wire to form fences. (See fig. 14, p. 269.) 

(3) Black walnut and hardy catalpa should be used in equal propor- 
tions for the belts, and should be planted every 4 feet in alternating 
rows, which should be 6 feet apart. The walnut seed should be planted 
two years prior to the introduction of the catalpa seedlings, in order to 
allow the slow-growing walnut to get a start before being crowded by 
the catalpa. The nuts of the walnut should be collected as soon as ripe 
in the fall, and should either be stratified^ in moist sand or planted 

a stratification is a method of storing forest seeds to prevent drying out The seeds 
are stored in alternating layers between layers of moist sand. 
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immediately in their permanent site. These nuts should never be 
allowed to dry out after ripening. They are most easily planted while 
plowing, by dropping them in a furrow and covering them with the 
next furrow slice. If walnuts are thus planted, the squirrels are pot 
likely to find them. The ground between the rows during the follow- 
ing two years should be planted with corn, and should receive good 
tillage. This can best be done by use of the lister. After the catalpa 
seedlings are introduced no more com should be planted, but the ground 
should be cultivated as long as a single-horse cultivator can be run 
between the rows. Catalpa seedlings 12 to 16 inches tall and one year 
old should be used. They can be obtained from dealers for (1.50 to 
$5 per thousand. The labor of planting these seedlings may be per- 
formed chiefly by horsepower. Both walnut and catalpa should be 
planted in accordance with the following diagram: 

Mixture of black walnut and hardy catalpa, 

[4 feet by 6 feet] 

BV^ BW BW BV^ BV^ BW 

HG HC HC HC HC HC 

BW BV^ BW BW BW BW 

HC HC HC HC HC HC 

Required number of trees per acre. 

Black walnut 907 

Hardy catalpa 907 

Total 1,814 

By consulting figure 14 the reader will see that the planting plan 
subdivides this farm into eleven fields — eight rectangular ones of 
equal area and similar dimensions, and three of nearly equal area but 
of unlike dimensions. This division will permit the application of 
scientific crop rotations, the eight rectangular fields being suited to 
two systems of four-year rotations and the three irregular fields to 
one three-year rotation. The convenient shape, ease of cultivation, 
and wonderful fertility of this farm present an excellent opportunity, 
under the instruction and supervision of the Bureau of Plant Industry, 
for the arrangement of such rotations of suitable crops. 

Trees planted on the lines which separate the fields will serve as 
windbreaks as well as living fence posts. A good method is to plant 
Osage orange hedges between the fields, and every 20 feet to allow one 
of the trees to grow its natural height. The remaining trees should 
be pruned to a height of 5 feet and kept within proper limits for a 
hedge. Then, if this growth proves inefficient as a fence, it can be 
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reenforced by woven wire stapled to the large trees. If the Osage 
orange is undesirable or a hedge not wanted, chestnut should prove a 
desirable tree for the fence lines. The young trees should bo planted 
about 20 feet apart, and when they begin to crowd each other every 
alternate tree should be cut out. Round headed and with sturdy trunks, 
these trees will form very eflfective windbreaks for the intervening 
fields. Their nuts will bring a satisfactory return for the land they 
occupy, and the trees which are cut out will furnish excellent fence 
posts. The substitution of straight woven-wire fences for the old 
zigzag ones of rails transforms the fence lines from breeding places for 
noxious weeds- into productive land upon which the living fence posts 
grow into a merchantable product. 

Such a plan as this fixes the boundaries of the fields, plans the loca- 
tion of the private lanes, and, in fact, forms the skeleton of any future 
system of farm management that may be applied to this farm. 

A MODBL PBAIRIS FARM PLAN. 

In order to illustrate a model prairie farm plan made in accordance 
with sound principles of forestry, figure 16 has been prepared. This 
farm plan is applicable to a large region in the prairies of the Middle 
West, where windbreaks are necessary to the full development of the 
country. It assumes that the land is of uniform condition of soil, and 
has been surveyed by the rectangular system adopted by the Gov- 
ernment. The public roads are supposed to be located on the section 
lines. The application of this model to a country with its surface 
broken by creeks or lakes would, of course, necessitate a modifica- 
tion to fit local conditions. The plan is intended merely to illustrate 
principles. 

Four farms of 160 acres each are shown, illustrating an arrangement 
suitable to each of the four quarters of a section. The farmstead, or 
that portion of a farm which is occupied by the residence, bam, 
orchards, gardens, lawn, and feedlots, is here shown as placed at the 
section corner of each farm. While in a large proportion of cases 
the location of the farmstead will be determined by the particular con- 
ditions, as water supply, topography, etc., an arrangement, where 
practicable, by which the houses stand on the section corners will be 
worth considering. 

The fields on each quarter section have been laid out to permit the 
planting of windbreaks to protect the crops from the hot southwest- 
erly winds of summer and the cold northwesterly winds of winter. 
The farmsteads are also provided with protection from winds. E^t 
winds have not been considered, because of their infrequent occur- 
rence, but a general adoption of this plan on all the farms of a region 
would afford protection from all points of the compass. 
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The fields, with one exception, are all of the same shape and size, 
each quarter section being divided into six fields, each 22.1 acres in 
area. This method of dividing the farm into fields will afford an oppor- 
tunity for the application of a scientific system of crop rotation, and 
the fields, being six in number, will permit the application of a com- 
pound rotation embracing the use of a perennial crop like alfalfa in 




-ir 



^^ 



Fio. 16.~Icleal plan of the foar quarteiB of a section, showing location of forest and windbreak plan- 
tations, with reference to the farmstead and the fields, A, B, C, D, E, and F, suited to the prairies 
of Kansas and Oklahoma. 

combination with five annual crops, where this is desired. If the use 
of a perennial is not desirable, the six fields will permit the running of 
two parallel three-crop rotations. 



TRBRS AND MBTH0D8 RBOOMMENDBD. 



The plan provides that the forest trees shall be planted in belts vary- 
ing from 2 to 8 rods in width, except along fence lines, where they 
are in single rows. The best results, purely from the standpoint of 
forestry, will be obtained in the widest belts, since trees are social in 
their habits. Still better tree growth would be secured by planting 
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in compact blocks. But as agriculture is the fundamental industry in 
the region to which this plan applies, the tree planting is designed 
only to supplement the production of field crops. Eleven or 12 per 
cent of each quarter section is to be devoted to forest. This is exclusive 
of the space occupied by the single lines of trees in the fence rows. 

The species that may be recommended for this purpose vary for 
each particular locality with conditions of climate, rainfall, and soil. 
Circulars 29 and 30 of the Bureau of Forestry, explanatory of exhibit 
plantations at the Liouisiana Purchase Exposition, enumerate sixty 
different combinations suited for woodlots and windbreaks in different 
parts of the United States, but do not begin to exhaust the combina- 
tions possible. Considering the Middle Western States together, how- 
ever, the following trees, when placed on hospitable soil fulfilling the 
requirements of each individual species, may, in the northern half of 
the region, be successfully grown as windbreaks: 

Common name. Scientific name. 

Arborvitse Thuja occidenialis. 

Green ash Frazinua lanceolaia, 

Boxelder Acer negundo. 

Cottonwood PopiUus ddtoides, 

Cork elm Ulmus racemoM, 

White elm Ulmus americana, 

European larch Larix europxa, 

Russian wild olive Elxcupfius anguMifolia, 

Western yellow pine Pinus ponderosa. 

Black Hills sprace Picea canadensis. 

Laurel-leafed willow Salix laurifolia, 

Russian golden willow Salix vUeUina aurea. 

White willow Salix alba. 

In the southern half of the Middle West also, the green ash, cotton- 
wood, white elm, Russian wild olive, and western yellow pine may be 
successfully grown, and in addition the following species: 

Common name. Scientific name. 

Chinese arborvitae ^ Biota orientalis. 

Wild China Sapindus marginatUM. 

Black locust ^ . Robinia pseudacada. 

Honey locust Gleditsia triacarUhos. 

Mesquite Proaopia jvliftora. 

Russian mulberry Morus alba taiarica, 

Osage orange Toxylon pomiferum. 

Persimmon Diospyros virginiana. 

Shittimwood (locally Chittimwood) Bumelia lanuginosa. 

These lists do not include all of the best timber trees that might be 
grown in the Middle West, for many valuable timber trees will not 
endure such severe exposure as a windbreak is subject to. 

In the establishment of a windbreak, wisdom is required in the plac- 
ing of the different species. A windbreak composed of more than one 
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species is usually the most effective. An excellent method of arrange- 
ment is to place the shortest trees in the outside row (toward the pre- 
vailing wind), to plant a somewhat taller species next to them, and to 
place the tallest trees in a third row on the side adjacent to the buildings 
or the area which is to be protected. This causes the wind to strike 
the trees as it would strike the face of a steep hill, deflecting its course 
upward. If the tallest trees of the third row consist of a flexible 
species, such as cottonwood, European larch, white willow, or honey- 
locust, they will bend before the wind, and act as a cushion to deflect 
it upward and over the object to be protected. A satisfactory wind- 
break 5 rods in width, for the protection of the north and west sides 
of a farmstead (see fig. 15) and adapted to Minnesota and the Dakotas, 
is as follows: Plant 13 rows of trees, parallel to one another and 6 
feet 10 inches apart. The first two rows on the north and west edges 
of the belts should consist of Russian wild olive, the third and fourth 
rows of arborvitffi, the fifth and sixth rows of boxelder, the seventh 
and eighth rows of white elm, the ninth and tenth rows of white wil- 
low, and the remaining three rows of common cottonwood. Such a 
plantation, when mature, will appear like a wall with a sloping top, the 
highest side being where the cottonwoods are planted. 

Carrying out this same principle for Oklahoma and Texas, with a 
change in the position of the plantations to afford protection from 
southwest winds (see fig. 15), the following method is advised: The 
first two rows on the south and west edges of the belts should consist 
of Bussian mulberry or Osage orange, the third and fourth rows 
of Chinese arborvitse, the fifth and sixth rows of black locust, the 
seventh and eighth rows of green ash, the ninth and tenth rows of 
white elm, and the remaining three rows of honey locust or common 
cottonwood. 

In southern California, where the damaging winds come from oppo- 
site points of the compass (from both the southwest and northeast), 
a good plan for a windbreak is one in which the tallest, most flexible 
trees will be in the center rows, so that the species on either side will 
slope downward toward the outside edges of the belt. For such a 
windbreak 2i rods wide and consisting of 7 rows of trees, the following 
arrangement may be suggested: The three rows in the middle of the 
belt should be of blue gum{Mccah/ptu8 glohihis), the next row toward 
the outside on each side should be of Monterey pine {Pinns radiatd)^ 
and the two rows occupying the two edges of the belt should be of 
Monterey cypress {Cupressua inacroca/rpd). This same arrangement 
may be used on a belt 6 rods wide by doubling the number of rows of 
pine and cypress and increasing the gum to five rows. In order to 
construct a windbreak in California that will be perfectly effective, 
the belts should be placed on all four sides of the area which is to 
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be protected. This is illustrated by the farmstead on the northwest 
quarter of the section shown in figure 15. 

The belts advised in the model plan are of sufficient width to pro- 
duce all the timber that will be needed on a farm of 160 acres, while 
the fields are sufficiently narrow to be protected from winds by the 
single lines of trees occupying the fence rows. Experiments have 
demonstrated that a windbreak, on level land, will be effective for a 
distance of at least ten times its height. For perfect protection on 
the model farms herein described, the trees in the windbreak must 
reach a height of at least 50 feet. 

An objection to growing trees along fence lines has been made by 
farmers on the ground that such trees steal the soil nourishment from 
the crops which are on the edges of the fields. It is true that healthy, 
vigorous trees make great demands on the soil moisture in their imme- 
diate vicinity, but wherever their influence is felt as windbreaks they 
conserve enough moisture, by preventing rapid evaporation, to more 
than pay for all that they use. By planting a deep-rooted crop like 
alfalfa under the shade of the fence-line trees, good returns from the 
land may be secured in spite of the fact that the trees absorb a part of 
its moisture. It is a great mistake to begrudge a useful tree the space 
it occupies, and particularly so in the naturally treeless prairies of the 
Middle West. 

SPECIAL ADVANTAGES OF FOBBST PLANTING ABOUT THE FABMSTEAD. 

On rare occasions it is found to be impracticable to concentrate the 
different elements of the farmstead in one place. (See fig. 16.) In 
the great majority of cases, however, it is both practicable and econom- 
ical to have a farmstead, and the choice of its site is of the first impor- 
tance to the landowner. 

If the farmsteads of several adjoining sections were laid out in 
accordance with the plan herein suggested, four farmhouses would be 
grouped at each crossroads corner, bringing neighbors together in a 
little settlement. The position at the crossroads is also likely to facili- 
tate the reaching of church, school, and town. An argument against 
such an arrangement is the possibility of its leading to neighborhood 
quarrels. 

In many cases, however, uniformity of soil does not exist. The 
farmstead must then be located with reference to the adaptability of 
the soil to the forest growth, since a farmstead without trees for shade 
and shelter is not worthy of the name. The forest planter, therefore, 
is often the one to determine the location of a permanent site for the 
farmhouse, and he may also lay out at least the plan of the farmstead 
itself. 
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Figure 16, representing the farmstead located on the southeast quarter 
of the section sketched in figure 15, has been prepared to show how 
forest planting may be made to help every one of the different parts 
that go to make up the farmstead. Windbreak belts, 5 rods wide, are 
located on the north, west, and south sides of the farmstead. Open 
spaces varying from 72 to 96 feet in width have been provided to the 
north and west of the buildings and orchards, to act as snow traps to 



Fio. 16.— Plan of a fannstead, situated at the southeast corner of a prairie farm, arranged to afford 
Mindbreak protection to all the elements of the rural home. 

catch the drifts during winter storms. Every farmer is familiar with 
the fact that a hedge or belt of trees on the north side of an east-and- 
west road will cause the road to be filled with snow during winter, 
when the wind comes from the north. The open space on the farm- 
stead will in the same way trap the snow, and will consequently 
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prevent any drifts from forming near the barn or residence, or in the 
orchards. These open spaces may be utilized for garden vegetables, 
«ugar beets, and other annual feed crops, the accumulation of winter 
snows serving as an annual irrigation to store up large quantities of 
soil moisture for the garden, and making the land particularly well 
adapted to this purpose. The trees on the edges of these spaces will, 
for the same reason, grow very vigorously. 

In this plan the convenience, health, and comfort of the tenants of 
the farmhouse have all been considered in the location of both barn 
and residence. The grouping of the trees in the background of the 
lawn has been made with reference to adornment, but without an 
attempt to enter into the details of landscape gardening. The plan 
leaves the lawn in such a shape, however, that the landscape gardener 
may have full scope for the display of his talents. A plan including, 
as this one does, complete protection from the hot winds of sunmier 
and the cold storms of winter will add greatly to the intrinsic worth of 
any farm located in the prairie States. If the farmer is engaged in 
the production of beef and pork, the protection of the barnyard and 
feedlots will economize the feed consumed by the fattening animals, 
for it takes more grain to produce a pound of flesh upon animals 
exposed to the cold north winds of winter than upon stock protected 
from blizzards. Thus a windbreak takes the place of grain in main- 
taining the heat of the animal during cold weather. On the other 
hand, it will add to the farmer's bank account during the summer, 
for it will afford shade and protection to fattening animals, which 
lose flesh in very hot weather. 

Windbreak belts in connection with a farmstead form an asset that 
is none the less real because the actual money value may not easily be 
determined. The protection to an orchard afforded by forest trees is 
valuable, since late frosts are not likely to blight the fruit blossoms of 
a protected orchard. Forest belts on the south and west sides of the 
farmstead give ample protection against the parching blasts from the 
southwest — the hot winds of summer, which are destructive to fruit in 
many parts of the country. It is to be understood, however, that the 
forest plantations herein recommended are also to be utilized for the 
production of the needed timber supplies on the farm. By judiciously 
thinning the plantations, 20 acres of planted forest will furnish all the 
fuel needed on a farm of 160 acres, besides producing lumber for the 
renewal of the farm buildings. Many Kansas and Nebraska farmers 
have in twenty years grown cottonwood trees large enough for saw- 
logs. Mr. W. D. Rippey, of Severance, Kans., cut 200,000 feet of cot- 
tonwood lumber a few years ago from trees of his own planting. Mr. 
Rippey's plantations were on uplands where the soil is not particularly 
well adapted to the growth of cottonwood, and, when lumbered, were 
but little more than a quarter of a century old. 



Digitized 



by Google 



Yearbook U. S. Dept of Agriculture. 1904. PLATE XX^II. 



^ 


D 
03 


> 


3 




|T» 


? 


> 




X 


p 




^ 


o 

-n 






K 


O 




o 


s 


H 




H 


ft 


O 

z 


o' 


^ 


e 


o 


9 

< 




o 


C 

a 


H 


a 


3 




tn 


1 


(0 


tB 




1 

o 


> 
z 
o 


B 


•D 


B 


r 
c 


a 


Z 


a 




a 


CD 


5. 


c 



8B Z 

li 



> 



Digitized 



by Google 



Digitized 



by Google 



FOREST PLANTING AND FARM MANAGEMENT. 269 

Plate XXTTT represents a scene on the farm of Mr. T. F. Eastgate, 
near Larimore, N. Dak., in the Red River Valley. A belt of planted 
Cottonwood trees supplemented by a dense undergrowth of wild plum 
bushes acts as a windbreak and snow catcher, causing a snowdrift to 
form in winter over the open field shown in the foreground, which is 
devoted to alfalfa. In the suuuner of 1904 Mr. f^stgate harvested 
alfalfa hay from this field at the rate of more than 5 tons per acre. 

Besides serving as a windbreak and snow catcher, thus making the 
growth of alfalfa possible on this farm, the forest plantation has pro- 
duced cord wood during its twenty-one years of life at the rate of 4.74 
cords per acre per annum. 

The successful growth of alfalfa on 10 per cent of the area of this 
region would double the earning power of every acre of land in the 
Red River Valley; and, since the thermometer here sometimes falls as 
low as 60^ below zero, it is possible to grow this extremely valuable 
forage only by utilizing some contrivance like Mr. Eastgate's wind- 
break, to catch the snowdrifts and form during the winter a protect- 
ing blanket over the plants. 

OONOLUSION. 

Forestry is but a branch of the great industry of agriculture, but it 
can give important aid to the farmer in getting sustenance for the 
human race from the soil. It has been shown that where forest plant- 
ing is desirable, the planting plan is of fundamental importance to the 
management of the farm which is concerned. The location and ciUti- 
vation of these forests may either make them peculiarly advantageous 
or cause them to become a detriment to the economical management 
of the farm. 

The planting plans which have been set forth in the preceding pages 
are not regarded as perfect, but are given as suggestions of what may 
be done to make farm forest planting serviceable. They are based on 
considerable practical experience, and it is believed that they demon- 
strate beyond a doubt how far superior is a well-considered, systematic 
method of handling the problems of farm forestry to the haphazard, 
careless methods so often practiced in the past. 

Farmers are now receiving instructions from the Department of 
Agriculture both for the establishment of forest plantations and for 
the inauguration of cropping systems, but it seldom happens that the 
same farmer receives instruction in both matters at the same time. 
The intimate relations existing between farm management and forest 
planting are so patent and their importance is so great that the two 
should go hand in hand. It is to be hoped that as the practice of sci- 
entific agriculture spreads, model farms may be laid out in all parts 
of the United States, on which practicable plans for forest planting 
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may be demonstrated and the best methods of planning the yarious 
parts of a farm so as to make provision for an economical and prac- 
ticable system of crop rotation may be illustrated. Farmers, in order 
to get tie services of Government experts in planning both forest 
plantations and systemis of farm management, should make application 
for instructions both to the Bureau of Plant Industry and to the 
Bureau of Forestry. 
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AGEICUITUEAL DEVELOPMENT IN AEGENTINA. 

By Frank W. Bicknbll, 
Special Agent and Agricultural Explorer, 

ABOENTINA AS AN AGKIOULTUKAL COUNTRY. 

The Arg^entine Bepublic is one of our strongest competitors in the 
food markets of the world. In many respects it resembles the United 
States, being in nearly the same zone, on the other side of the equator, 
and having a large, fertile, level country, admirably adapted to agri- 
culture and stock raising. Almost everything that can be raised in 
the United States can be raised more cheaply and equally well in 
Argentina. The country has a total area of 1,135,840 English square 
miles, equal to all the United States east of the Mississippi, with both 
the Dakotas, Minnesota, and Iowa added. About 25,000,000*acres are 
under cultivation, nearly half of which is in wheat. With the wheat 
she raises, Argentina can supply bread for her own 5,000,000 people 
and for 16,000,000 to 22,000,000 persons in other countries, calculated 
on the United States basis of 4% bushels per capita. The mild climate 
of the country gives farmers and stock raisers many advantages, for 
in the farming country the temperature rarely falls much below the 
freezing point, and grass grows the year round. The country extends 
through 34 degrees of latitude, or about 2,300 miles, from north to 
south, while the limits of the United States cover only about 24 
degrees, or 700 miles less. The northern boundary of Argentina is 
200 miles nearer the equator than the most southerly point of Florida, 
and the southern boundary of continental Argentina is 400 miles 
nearer the south pole than the United States (excepting Alaska) is to 
the north pole. The country is 800 miles wide at the widest point and 
tapers at the south to the narrow point of Patagonia, as it used to be 
called. 

It is worth while for the farmers of North America to know some- 
thing of the farmers of South America; what they produce and how 
they do it; what their natural advantages and disadvantages are; how 
their produce is marketed; how it is received and what the returns are 
to the producers; what the possibilities and probabilities of these new 
food producers are, and what, if any, are the opportunities to be found 
there by outsiders. In a residence of about eighteen months in 
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Argentina, while engaged in making investigations for the Depart- 
ment of Agriculture, the writer had an opportunity to see how agri- 
culture and stock raising are carried on in nearly every part of that 
country.* 

AGRICULTURAL CONDITIONB IMPROVING. 

Nearly everything that has been done in Argentina thus far has 
been experimental. The tendency of the average Argentine farmer 
has not been favorable to progress. Years ago most of the valuable 
land of the country was parceled out in enormous tracts and either 
given away or sold for a trifle, without any obligation on the part of 
the owners to improve the land or open it for settlement. The small 
farmer was not encouraged, and large owners of land, as a rule, did 
not want it settled; they preferred to hold it, and were satisfied with 
a small revenue per acre, because they had so much. Immigration 
came chiefly from southern Europe — much the larger part of it from 
Italy. These immigrants were almost wholly ignorant of agriculture, 
and lacked the capacity or ambition to learn. Most of them did not 
want to own land, but were merely renters, getting all they could 
from one piece and going on to another, living for the most part 
wretched lives, getting small profits, and suffering many losses, owing 
to their ignorance and unwillingness to adopt improved methods. 
The influence of English and North American ideas has nevertheless 
been felt in the country, and most of the leading estancieros, or ranch- 
men, interested in cattle breeding especially, are now very ambitious 
to make the best use of their great opportunities. (PI. XXIV, fig. 
1.) They are not only improving the grade of their stock, but they 
are studying, with a view to making better use of their land, and we 
may expect them very soon to be practicing diversified farming more 
or less as it is done in the United States. One of their greatest mis- 
takes has been that each man has gone in for but one thing — either 
the raising of sheep, cattle, or grain. 

The climatic advantages of Argentina are so great that farmers 
there will probably always be able to produce live stock and grain 
cheaper than these can be produced in the United States. The farm- 
ing land is rich and widely extended. There is no winter to contend 
with. Stock never requires shelter, and seldom dry feed for winter, 

o Those desiring more detailed information about agriculture and stock raising in 
Argentina should consult the bulletins prepared by the writer of this article, and 
published by the Department of Agriculture, as follows: 

The Animal Industry of Aigentina, Bulletin No. 48, Bureau of Animal Industry; 
Indian Corn in Argentina, Production and Export, Report No. 75; Alfalfa and Beef 
Production in Ai^entina, Report No. 77; Wheat Production and Farm life in 
AjT^entina, Bulletin No. 27, Bureau of Statistics. 
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except for fattening steers, and sometimes in dry seasons a little hay 
is used. Some advantage lies in the fact that the seasons are just the 
opposite of those in the United States. 

While primitive, wasteful, and vicious methods (or lack of methods) 
prevail in all parts of the country to some extent, and scientific prog- 
ress seems to have missed some sections altogether, the signs of prog- 
ress, ambition, and improvement are everywhere to be seen in the 
better parts of the country. Argentina naturally began to improve 
first in the direction of her greatest interest — cattle and sheep raising. 
More than fifty years ago Leonardo Pereyra began to import Short- 
horns from England for his ranch, near the city of Buenos Aires, and 
now it is estimated that three-fourths of the 26,000,000 to 28,000,000 
of cattle in the country have more or less Shorthorn blood, which is 
the predominating breed there. The demand for the best breeding 
stock is one of the plainest indications of the desire to excel and of 
the realization that a well-bred animal pays a larger percentage of 
profit on the investment than a " scrub." 

THE LIVE-STOCK BUSINESS. 

There is no probability that Argentine cattle or sheep will be admitted 
to the English ports alive for a good many years, because of the exist- 
ence of foot-and-mouth disease in Argentina. A fine business had 
been established in sending both sheep and cattle from the port of 
Buenos Aires when the disease made its appearance in the country in 
its severest form, causing the death of many thousand cattle. The 
English poi*ts were closed to Argentine live animals and remained so 
Hntil February, 1903, when the Argentine Government succeeded in 
persuading the British Board of Agriculture that the disease had 
entirely disappeared. On the promise of the enforcement of the most 
rigid sanitary laws to prevent the importation of the disease, and espe- 
cially to prevent the sending of it to England if it should appear, the 
shipment of live animals to English ports was resumed. The require- 
ments upon arrival in England were about the same as those imposed 
upon cattle from the United States. The business took on a great 
boom. The country was drained of cattle and sheep, and buyers do not 
seem to have made judicious selections, for some of them realized very 
poor prices. The facilities for shipping were wholly inadequate, and 
losses on the voyage were as high as 10, 15, and even 20 per cent, the 
latter in a few cases. Coming in competition with the corn-fed steers 
of the United States, the Argentine steers, bought at prices very high 
for that country, brought the shippers very disappointing returns, 
more often losses than profits. In this period of extreme stimulation 
steers sold in Argentina for $37 to $54, the latter and a few dollars less 
2 A1904 18 
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being the price for the best three to three-and-a-half year old animals 
suitable for export. Many were bought at lower prices and sent to 
England, but these turned out worse than the higher priced animals; 
all of them, without exception, were either grass or alfalfa fed ex- 
clusivel}'. None had been taught to eat grain, and so they lost weight 
on shipboard. The ocean freights varied from $17 to $22, and the sales 
were from $58 to $111, the latter a very exceptional figure. 

But the business did not last long. In May, 1903, when the Argen- 
tines were just learning what they must do to succeed in the English 
live-stock market, the foot-and-mouth disease broke out again in a 
milder form, and in a few months it spread generally over the country. 
The Argentine Government closed its own ports to the exportation of 
live stock and set about trying to control the disease. The best 
information obtainable is that it went pretty generally over the coun- 
try, especially in the central and northern ^mrts, but did not cause the 
damage that the previous outbreak did. Recently the Argentine 
Government has been trying again to secure the reopening of the 
English ports to Argentine live stock, but without success. It is even 
said that if England continues to refuse admittance to the steers and 
wethers of Argentina, the latter will admit the breeding stock of 
France, Belgium, Germany, and other countries of Continental Europe, 
which has been excluded for several j^ears because of the existence of 
disease in those countries and to satisfy English demands. As long 
as Argentina admitted cattle or sheep from Europe, England would 
not listen to her request for admission of live stock. There does not 
seem to be, however, any probability that England will reopen her 
ports to Argentine live stock, on account of the fear of bringing foot- 
and-mouth disease into England. 

HIGH PBICES FOR BBEEDINQ STOCK. 

Argentina is the best market English breeders have for the sale 
of their pure-bred stock, and they will make every effort to hold it. 
Argentine breeders and beef producers have learned one lesson thor- 
oughly, and are now learning another. The first is that it pays to 
produce a well-bred steer (PL XXIV, fig. 1) rather than a scrub; the 
other is that corn-finished beef is better than grass or alfalfa fed beef, 
and that such animals will travel better and bring a better price in any 
market. The first lesson has been accepted by all the4eading cattlemen 
in the country, and is only disputed by the old-timers in the remote dis- 
tricts, who continue, from lack of ambition or knowledge, to breed the 
old, thin, small ' ' criolla " or native cattle. The number and importance 
of cattlemen who are content with this kind of animals is very rapidly 
decreasing. The extraordinary demand for pure-bred stock is shown 
by the enormous prices paid in the sales. In spite of the fact that 
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Fig. 1.— Shorthorns at the Estancia San Juan, Argentina. 



Fig. 2.— Some Big Mules, Sold for $66 Each. 
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Fig. 1.— Durham Bull Oxford Baron. 

[No. OloO (H. B. A, 6443); age, 1 year 11 months and 25 day?, weight, 1,991 pounds, sold for 821,000 

Argentine.] 



Fig. 2.— Young Durham Bulls. 
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Argentine beef producers must sell their product to the freezing or 
chilling plants almost exclusively, the prices paid for breeding stock in 
the annual national exposition auction sales in September, 1904, were 
higher than ever before, and more animals were sold. Two Shorthorn 
bulls bred in the country were sold for $9,240 each, and one imported 
from England brought $13,640, the highest price yet paid in Argentina 
for a bull. During the past year many bulls, both imported and of 
domestic breeding, have been sold in Buenos Aires at prices ranging 
from $2,000 to $13,000, and probably at least 50 for prices above 
$5,000. Hundreds have brought more than $2,000. In the annual 
sales referred to 160 grade bulls were sold at prices averaging better 
than $500 each. All of these were Shorthorns. (PL XXV.) These 
high prices indicate fairly the intense desire of Argentine stockmen to 
improve their cattle. The Herefords and Polled Angus are not yet so 
popular in Argentina, as was evidenced by the lower prices. The top 
price paid for a Hereford was only $1,200. 

The total value of live stock imported into Argentina in 1903 was 
$693,120, an increase of about one-third over the previous year. The 
increase the first six months of 1904 has been much greater. 

LEARNING THE VALUE OF CORN FEEDING. 

The Argentine cattlemen, as already stated, have begun to learn that 
it pays to feed cattle corn before sending them to market. For a 
long time they have been reluctant to admit that their grass and 
alfalfa fed cattle did not make beef as good in every way as the corn- 
fed steers of the United States. All those who shipped cattle from 
Buenos Aires to the English market during the few months of 1903 
when it was permitted found unmistakable proof that the corn finish 
of three to six months was an absolute requisite for the production of 
the best beef. More attention is now being paid to the raising of 
Indian corn in Argentina. Conditions are very favorable for the crop, 
and it is sure to be used more for feeding. One of the leading English 
ranchmen of the Province of Buenos Aires, Mr. Glynne Williams, 
spent some time in the United States during the summer and fall of 
1904, studying the best methods of corn production, with the intention 
of raising corn for his cattle and sending them to market in condition 
to produce chilled beef equal to any that is offered in the English mar- 
ket. Others are also planning to feed corn as a finishing touch to 
their best steers, believing that, with the low cost of producing the 
corn, it will bring enough more for the steers to make it pay. This 
will come about slowly, however. 

During the first eight months of 1904, 3,333 cattle and 12,073 sheep 
were shipped alive from Argentina. The cattle nearly all went to 
Brazil, with a few to South Africa and Spain. The sheep all went to 
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Belgium, except a few to Brazil and Spain. Sanitary objections have 
been made against Argentine meat products in Austria, where a good 
trade was being developed. The South African trade has fallen off 
so that it amounts to very little, except in horses and mules — 3,867 
horses, 5,335 mules, and 2,003 donkeys being exported in eiglit 
months, most of them going to South Africa. (PL XXIV, fig. 2.) 

THE FBOZEN-MEAT TRADE. 

Argentine ranchmen have settled down to the conclusion that they 
must rely upon the frozen and chilled meat concerns, selling almost 
exclusively in the English market, as the outlet for their beef and 
mutton. Exporting chilled meat and even frozen meat at the good 
prices of 1903-4 is more profitable than shipping the live animals. 
The price of Argentine frozen beef of the best quality in the Smithfield 
market the past year has been 3i pence (6i cents) per pound, and 
frozen mutton 3} pence (7i cents) for frozen mutton carcasses under 
50 pounds; heavier carcasses brought 2 cents a pound less. Chilled 
beef brought still better prices. So it is unlikely that Argentine 
steers would be exported in large quantities even in the Improbable 
event of the reopening of the English ports. 

During the year 1903, 3,381,600 frozen wethers were exported, all 
to England except 250,860, which went to South Africa. In the same 
year the exports of frozen and chilled beef, mostly frozen, were 996,023 
quarters, all to England except 224,999 to South Africa. For the 
nine months January to September, 1904, the exports were 2,894,369 
mutton carcasses and 862,938 quarters of beef, a considerable increase 
over the same period in 1903. For four years previous to 1903 the 
exports of mutton and beef were as follows: 

Exports of beef and mtUtonfrom Argentinaf 1899-190t, 



Year. 


Qoarten 
of beef. 


Carcaaset 
of mutton. 


1899 


118,431 
265,965 
496,875 
880,218 


2,485,W» 
2,885,214 
2,722,727 
8,429,222 


1900 


1901 


1902 





At present five freezing plants are at work near the city of BuenoB 
Aires, making the shipments referred to in these statistics. These 
properties are given a valuation of $5,600,000 by the GK>vemment 
statistics, and their capitalization is over $53,000,000. There is one 
other, at Bahia Blanca, the principal seaport in the southern part of 
the Province of Buenos Aires, not included in the statistics of 1904. It 
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is less than a year old. Several other freezing and chilling plants are 
in the course of construction, though the business has not paid the 
past two years as it did at first, when there were only two plants and 
dividends of 40 per cent were decbredv In October, 1904, the best 
prices paid by these " f rigoiificos/' as the freezing plants are called, 
were $35 to $40 for the best young steers on the ranch. Lincoln 
wethers brought $4 to $5.50, Rambouillets $4.20 to $4.90, and lambs 
$2.60 to $3.50. These were for the best fat animals, fit for freezing. 
The ordinary ones sold for much less. These prices are above the 
average for the year, because the time for shearing was approaching. 
Only one establishment is sending chilled beef to England, and very 
good success is reported. We may expect that more chilled beef will 
be sent in the future in the place of so much frozen meat. The latter 
has not always met with the demand that was anticipated when the 
additional ^^frigorificos" were built. Frozen meat appeals only to a 
cheaper class of trade, and the English market, it is said, has often 
been oversupplied with it. The Argentines, therefore, intend to send 
to England chilled corn-fed beef. It will be several years before the 
volume of such shipments will be great enough to be seriously felt^ 
but the time is surely coming when Argentine chilled beef will be an 
important factor in the English market, and there is no reason to 
doubt its being first-class. The disadvantage of the longer voyage 
will be more than overcome by the saving in cost of production in 
Argentina. Labor, land, and feed are all cheaper than in those parts 
of the United States where cattle are fattened for export. 

NUMBER OF ANIMALS IN ABGENTINA. 

No census of the live stock of Argentina has been attempted since 
1895, and it is admitted that the census then taken is wholly unreliable. 
The best estimates claim from 25,000,000 to 28,000,000 head of cattle 
in the country. The first figure is probably more nearly correct 
The number of sheep is estimated at from 85,000,000 to 120,000,000. 
It is still more difficult to arrive at a definite idea in regard to the num- 
ber of sheep, because they are more scattered and less care is taken in 
enumerating them. Probably the number is between 90,000,000 and 
100,000,000. The wool shipments of Argentina have not varied much 
in the past nine years, but last year (1903-4) was the lowest of any in 
that period. The exports were about 181,000 tons. In 1895-96 the 
exports were 231,000 tons. The tendency in sheep raising is now to 
raise more of the Merino type, instead of the long-wooled, big-car- 
ca^ed Lincolns, which have been the dominating breed for twenty 
years. (PL XXVI.) BambouiUets are bringing a much higher price 
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now, as the English market calls for the small, fine-grained carcass, 
not over 60 pounds, and the finer wool is in much better demand. 

THE DAIRY INDUSTRY. 

The dairy industry is developing into one of the chief interests of 
Argentina. A few years ago little or no attention was paid to it. Dur- 
ing the year 1903, 6,875 tons of butter were exported from Argentina, 
at an average price of 17i cents per pound. The exportation of 1904 
will show a very large increase over this amount. In 1898 only 1,021 
tons were exported. Argentine butter is of an excellent quality and 
is successfully competing in English markets with the best butter of 
other countries, bringing almost as good a price as Danish butter. It 
is shipped in 1 and 2 pound packages, packed in boxes holding 56 
pounds. The system now in vogue is the shipment of cream from 
small gathering stations all over the country to a few large creameries, 
chiefly the one in Buenos Aires. This is a cooperative concern on a 
very large scale, and it has been successful and profitable. 

BENEFITS FROM ALFALFA. 

Following the improvement in breeding came the betterment of the 
pastures. The introduction of alfalfa has redeemed hundreds of 
thousands of acres of land hitherto of no use; the carrying capacity of 
thinly grassed rough laud has been increased five, ten, and even fifteen 
fold by seeding the land to alfalfa. The foundation of the Argentine 
animal industry is built upon the wonderful capacity of this plant to 
reach deep down into the semi-arfd land and bring the moisture to the 
surface. It has caused the development of a vast area of waste land in 
the western and northern parts of the country without irrigation. Cat- 
tle are sent from the breeding ranches to these outlying alfalfa pastures 
to be fattened. The carrying capacity of Argentine alfalfa is, in 
round numbers, from three-fifths to one animal per acre, while the 
usual average carrying capacity of the native grasses is one animal to 
Si acres. Some of the rich native pastures of the Province of Buenos 
Aires will carry one animal for every 2 acres; and, as there are both 
winter and summer grasses, this makes very good feed, except in dry 
seasons. Nothing resists the drought so well as alfalfa. The favorite 
method for securing alfalfa pasture is to plant the land with wheat. 
The ranchman rents his land to farmers, who raise two crops of wheat, 
paying him a good rental, and the third year sow alfalfa with the 
wheat, the owner paying only for the seed. In this way he gets his 
land into alfalfa at very small cost, and the results, while perhaps not 
quite so good as may be secured by sowing alfalfa alone, are generally 
satisfactory, because the ranchman of limited capital is thus enabled to 
secure a large amount of alfalfa pasture in a short time. 
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The life of Argentine alfalfa varies according to the use that is 
made of it and the location. The best success has been had in the 
western part of the Province of Buenos Aires, in San Luis, Cordoba, 
and Sante Fe, where the soil is light. The strong native grasses over- 
conie alfalfa in the rich land of the Province of Buenos Aires. In the 
more favorable localities alfalfa, with ordinary care, lasts about fifteen 
years, although if it is fed short and not cut it may be run out in five 
years. In less favorable localities five to ten years is its average life, 
and it must be carefully treated, alternately fed and cut. 

Alfalfa hay is very extensively used and is exported in increasing 
quantity, amounting now to over 100,000 tons per year. Four to 
eight cuttings per year are made, varying from four in the least pro- 
ductive regions to eight in the richest alfalfa fields of the north and 
northwest used exclusively for hay. Five to six cuttings is the aver- 
age in good seasons in the best localities; about a ton per acre is the 
average for each cutting. The producers get from $8 to $10 per ton, 
and in the city of Buenos Aires the price is often much higher. The 
export price during the past twelve years has averaged from $8 to 
$12 per ton. The principal foreign consumers of Argentine alfalfa 
are Brazil, England, and South Africa. 

The chief value of alfalfa in Argentina is that it brings steers to 
market a year sooner than could be done with the native grasses. 
This fact, with its drought-resisting strength, makes alfalfa absolutely 
necessary to Argentine ranchmen, and they are putting in as much of 
it as they can. 

WHEAT PRODUCTION. 

Aside from the production of cattle, by which Argentina first 
attracted the attention of the world, the country is known as a wheat 
grower, and will continue to increase in importance in this direction. 
The extraordinary gain made during the year 1903-4 in crop raising 
as against animal production was not due to any unnatural or phe- 
nomenal causes. Exports of farm products during the first six months 
of 1904 increased more than a third over the same period in 1903, 
which was considered a very good year. At the same time the exports 
of animal products fell oflf about 8 per cent. The total wheat export 
of Argentina up to the Ist of October, 1904, was 100,000,000 bushels, 
while the total for the year 1903 was only 75,000,000, and for the pre- 
ceding year only 23,690,070 bushels. The wheat area is rapidly extend- 
ing to the west and southwest. The acreage estimated by the Argen- 
tine Department of Agriculture for the past season was 9,275,178, and 
the estimated production 124,160,636 bushels. This is chiefly in the 
Provinces of Buenos Aires, Santa Fe, and Cordoba, with smaller 
amounts in Entre Rios and in the Territory of the Pampa. 
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The extension of wheat growing in Argentina depends largely apon 
inunigration. Men to till the soil is the greatest need the country 
has. The wheat area at present includes the southern third of the 
Provinces of Entre Rios, Santa Fe, and Cordoba; all the Province of 
Buenos Aires, except the eastern part, which is subject to overflow; the 
northwestern part of the Neuquen and the Pampa Territories, and the 
river valleys in the southern and colder regions of Chubut and Eio 
Negro. Sufficient experimenting has been done to make it reasonably 
well known where wheat will succeed and where it will not pay. It 
has been driven from the northern and warmer part of the country to 
the central and southerly part, where the temperature is lower. Only 
a small part of the available wheat area is used for that cereal. As 
fast as farmers can be found to do the work it will be extended. 

Nothing but winter wheat is grown, and that largely of an Italian 
variety called Barletta. This variety is a semi-hard wheat, resembling 
our hard red, but not so hard. It has shown greater adaptability than 
any other variety, resisting drought and rust, giving better yields, and 
standing more abuse. It does not readily shell out, but stays in the 
head until the farmer gets ready to cut it. It is very heavy, weighing 
from 60 to 64 pounds per Winchester bushel, and often more. It con- 
tains a very high percentage of gluten; analysis has shown 17 per 
cent of gluten in Barletta wheat 

INCREASINO IMPORTANCE OP FARMINO. 

Farming is making great gains in Argentina. It used to be rather 
looked down upon, and little was done to encourage it. The rich men 
who controlled the Government were nearly all engaged in the stock 
business. Their animals lived on grass and roamed over vast areas. 
The small farmer was not wanted. Now the land is more valuable 
and is being cut up more. Farming has become more profitable to 
land owners. The gain in crop raising is shown by the Argentine 
export statistics of the first six months of 1904, compared with the 
same period of 1903: 

Exports of Argentine animcU and plant products compared, 
EXPORTS FOR THE FIRST SIX MONTHS OF 1908 AND 19M. 



First six months of 1903: 

Animal products $65,584,432 

Plant products 59, 933, 020 



First six months of 1904: 

Animal products $60, 188, 501 

Plant products 80,644,366 



EXPORTS FOR 1903. 



Animal products: 

Per cent of whole 49. 4 

Value $109,181,342 

Increase over 1902 4, 642, 203 



Plant products: 

Per cent of whole 47. 6 

Value... $105,251,809 

Increase over 1902 .... 37, 059, 977 



The total increase in exports of farm products in 1904 was much 
jirreater than in 1903. 
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FABMERS MOSTLY RENTERS. 

The latest statistics show that only about one-third of the farmers 
are owners of lands they farm in Argentina, while in the United 
States the proportion is almost two-thirds. Especially in wheat rais- 
ing the farmers are renters, raising wheat continuously as long as it 
will hold out, or as long as they are permitted to stay, when they 
move on to other land. They are mostly poor, living without com- 
forts and working without intelligence. ELaving no interest in the 
country, they seek only to get all they can from the land, regardless 
of the effect of their ruinous operations. They are being employ ed< 
profitably by many large ranchmen to .convert their pastures into 
alfalfa, by raising wheat for two or three years prior to sowing the 
alfalfa. They generally do very poor work and their losses at harvest- 
time are frequently heavy, because the grain is improperly stacked or 
is not sheltered after it is thrashed. 

The roads are very poor and the expense of getting to market — 
both the hauling to the railway station and the freight from there to 
the seaboard — is very high. Freight rates in Argentina are more 
tiian twice as high as in the United States. Wheat is raised as far as 
36 to 60 miles from the railway station. Thirty miles is considered 
about the limit for profitable production. The cost of hauling is from 
4 to 12 cents per bushel, depending on the distance. The grain is all 
put in bags, holding not more than 70 kilos (154 pounds); the bags 
add farther to the cost about 3.87 cents per bushel. The freight to 
the seaboard varies from 5 to 6 cents for distances less than 100 miles 
up to 10 and 13 cents for distances ranging from 200 to 350 miles. 
The average Argentine freight rate in 1901, according to Government 
statistics, was 1.6 cents per ton per mile, or more than double the 
freight rate in the United States, according to the report of the Inter- 
state Commerce Commission. On most of the products in which the 
&rmer is interested the rates in Argentina are much higher. The 
railways, of which there are about 11,000 miles, are nearly all owned 
by English capitalists, with Englishmen holding the important posi- 
tions in the management and operation. 

COST OF PRODUCING WHEAT. 

It is impossible to state exactly the average cost of producing a 
bushel of wheat in Argentina, because so much of it is produced by 
family labor, and it is claimed that this is the only way the Argentine 
small farmer can make a profit. Producers on a large scale who have 
kept careful records have estimated the cost of production at from 40 
to 56 cents per bushel. Estimates on producing an acre of wheat, 
furnished by three good authorities, ranged from $4.93 to $8.29, 
the latter being the estimate for producing by hired help on a large 
scale. 
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Prices of wheat in Argentina vary according to the distance from 
the market, and are of course subject to the influence of the supply 
from other quarters. In the past thirteen years the prices have varied 
from 47 to 91 cents per bushel. The price in Buenos Aires the past 
year has been from 75 to 88 cents. 

YIELD OF WHEAT. 

The wheat yield of Argentina varies greatly, because of the differ- 
ent climatic conditions and methods of cultivation. The southern 
part of the Province of Buenos Aires gives the best results, except • 
small area in the far south, in the valleys of the Chubut and Negxo 
rivers. The statistics of the Argentine Department of Agriculture 
.give this region an average yield of 38.84 bushels per acre for ten 
years ending 1901. In these statistics southern Buenos Afres is given 
20.26 bushels per acre, the yield decreasing to the northward, until in 
the north and center of the Province of Santa Fe it is 10.63 bushels 
per acre, and often much less. The pivst two or three years have 
given better returns than this in the south, a yield of 18 to 20 bushels 
per acre having been secured by most of the farmers in the Province 
of Buenos Aires. 

Facilities for marketing grain are (K>or, but are improving. Rail- 
way companies have been required to provide shelter in the stations 
for grain offered for shipment, because they are unable to handle 
it as fast as it is offered during the busy season. Some immense ele- 
vators have been constructed in the ports of Buenos Aires, Rosario, 
and Bahia Blanca. Most of these are owned by railway companies 
and operated in their interest at high charges. 

MILX.INO. 

Milling is not in the most prosperous condition in Argentina, but it 
is improving. It has been a failure in the interior, except for local 
trade. In the export cities of Buenos Aires and Rosario, reached by 
ocean-going ships via the Plate and Parana rivers, it is quite prosper- 
ous, and in the former city are some large modern mills. In 1903, 
849,918 barrels of flour were exported, chiefly to Brazil, where Ar- 
gentina is the chief competitor of the United States. The capacity of 
the mills has been increased, and the exportation of 1904 was larger 
than for preceding years. The flour produced by these mills is of 
excellent quality and the bread of Buenos Aires is very superior. 
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Fig. 1.— Lincoln Rams. 



Fig. 2.— Oxfordshire Downs. 
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Fig. 1.— Cattle Sheds. 



FiQ. 2.— An American Thrasher at Work near Tres Arroyas, Province of 
Buenos Aires, Argentina. 
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INCREASINO PRODUCTION OF CORN FOR PEED. 

The next important forward step of the Argentine farmer will be 
that he will raise more corn in connection with his live stock and will 
finish his steers somewhat as they are finished in the United States — 
with a few months of corn feeding. (Plate XXVII, fig. 1.) The 
country is admirably suited to the production of Indian corn, which 
is now grown in enormous quantities in a large territory, but is chiefly 
exported. In 1903 Argentina exported 81,000,000 bushels. More 
than half the corn produced in the country is exported, while in the 
best corn States of the United States all but about 12 to 15 per cent 
remains in the county of its production. In years favorable to the 
production of corn two-thirds or more of the Argentine crop is ex- 
ported. Farmers there are now beginning to learn that the most 
profitable way to sell their corn is to send it to market in the con- 
densed form of beef or pork. They have done little or nothing in the 
direction of raising hogs, but interest in this profitable animal, which 
may be raised without trouble in Argentina, is awakened, and it will 
be only a matter of a few years until the country will produce a con- 
siderable amount of pork. • i 

Argentine farmers never fear irosts for their corn. It may be 
planted any time from August to January, but is usually planted in 
October or November. Early planted corn is better, because it ripens 
and dries sooner. Harvest begins at the end of February. The 
greatest disadvantage suffered by the Argentine corn raiser is the fact 
that the gathering season is likely to be wet. There is no cold, dry 
weather to ripen and cure the corn. This adds greatly to the difficulties 
of marketing, and is one reason for the choice of variety. The most 
successful kind is the hard, slender-eared flint corn, known as "cua- 
renton " and ^'cincuentino," which takes its name from the fact that it 
takes from forty to fifty days to form ears. Ninety to 95 per cent of 
the corn in the country is of this yellow variety. It is too hard for 
animals to masticate without its being partly crushed, but it yields a 
high percentage of alcohol and brings a good price in the European 
market, besides resisting the dampness of the ocean voyage better than 
soft corn, because it does not so readily absorb moisture. 

Notwithstanding the inferior methods of agriculture followed by the 
corn-raising farmers of Argentina, they have secured astonishing 
yields. These vary greatly in different localities and are the result of 
better or worse cultivation. The average crop in the corn district is 
better than 40 bushels per acre, but this is not considered a satisfactory 
crop by a good farmer. In the rich alluvial lands of Buenos Aires 
and southern Santa Fe the yields run from 60 to 110 bushels per acre, 
and good farmers expect 70 to 80 bushels. Very little corn in the 
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country is properly planted or cultivated; the rows are too close — 
generally not more than 22 to ^24 inches — and the seed is drilled in, 
hardly ever planted on '' the checker-board plan of North America,'' 
as they call it there. Better farmers, however, are learning that the 
method of the United States is the right one, and several hundred 
North American corn planters and cultivators have been sold and are 
in profitable use. It is hard to convince the Argentine farmers that by 
planting half as much seed they will get twice as much crop, but those 
who have tried it know that such will be the result. 

Experiments have been made with the North American dent com, 
and while they have not always been satisfactory the most intelligent 
experimenters believe that some of our varieties more suitable for 
feeding will be adaptable to their use. 

Many of the progressive ranchmen are already planning to combine 
the raising of cattle, corn, and hogs, as in the United States. With 
cheap land, cheap labor, and favorable climate they expect to be able 
to duplicate the food products of the United States at a much lower 
cost, except for transportation. 

At present the corn area of Argentina extends from the city of 
Buenos Aires about 250 miles to the' south, 300 to 400 miles to the 
southwest, 300 miles west, 360 to 400 miles northwest, and 350 to 400 
miles north. Less than 6,000,000 acres were cultivated last season. 
This area is sure to be extended in every direction except to the west 
Corn is now grown outside these districts, but not to any great extent 
The warmer regions do not give good results and the cooler regions 
at the south have not been exploited. Corn raising in Argentina is 
mostly done in a much warmer climate than in the United States. 
Most of the crop is raised north of latitude 36^ south, chiefly from 35^ 
to 33^ south, while the com belt of the United States is in latitudes 
38° to 42° noith. In short, the Argentine corn district endd at a point 
100 miles nearer the equator than that at which the United States corn 
region begins. 

The price of corn in the Buenos Aires and Rosario markets has been 
from 36 to 40 cents a bushel the past year. This means that the 
farmer does not get over 20 to 30 cents. Yet, the crop has been 
profitable, especially near the seaboard, where the yield is best and 
the cost of getting to market lowest. 

FLAX, FRUIT, COTTON, AND TOBACCO. 

Other important Argentine products of which we are sure to hear 
more in the future are flax, fruit, cotton, and tobacco. The exports 
of flaxseed in 1903 were 28,118,773 bushels. Delicious fruits are 
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produced, including peaches, pears, grapes, figs, oranges, strawberries, 
cherries, apricots, etc., and, in the southwestern and colder regions, 
apples. 

USB OF AGRICULTURAL IMPLEMENTS FROM THE UNITED STATES. 

Agricultural implements from the United States are getting to be 
generally used in Argentina. Binders, headers, mowers, rakes, plows, 
harrows, thrashers, and engines (PI. XXVII, fig. 2) are the principal 
items. In the year ending June 30, 1904, the United States sold to 
Argentina implements to the value of $3,996,476, an increase of more 
than $1,000,000 over the previous year. 

DIFFICULTIES OF THE SBfALL FABMER. 

Land for agriculture has rapidly risen in value during the past 
three or four years, but may still be had for from $6 to $16 per acre, 
depending largely upon the distance from the railway station and 
from the seaboard. Good land within 4 to 8 miles of a railway 
station and 100 to 300 miles from the seaboard may be had for $10 to 
$15 per acre. It will be disappointing, however, to any North Ameri- 
can small farmer who goes there alone. The country is no place for 
a poor man. The writer has had many inquiries from young men in 
the United States who thought Argentina was a good place to go to 
get a start. The conditions of labor are such that the start should be 
made under more democratic conditions. The line is drawn very 
sharply between the rich and the poor and the gap is very wide. 
The opportunities of the Western United States do not exist there. 
A North American farm hand would not submit to the treatment or the 
associations he would find in Argentina. Agriculture and stock raising, 
especially the latter, are conducted on a very large scale. The man of 
small capital has comparatively little chance. If an organization of 
farmers from the United States should go to Argentina and introduce 
improved methods, success would doubtless follow, if local conditions 
were studied and understood before investments were made. Great 
opportunities exist for profitable investment in the development of 
the resources of the country, but the greatest prudence must be exer- 
cised and care taken to know in advance how to avoid the difficulties 
that beset the stranger in a strange land. 

Lands for agriculture rent for from 70 cents to $4 an acre, depend- 
ing more upon accessibility to market than any other one item. 
Fertility is the next consideration, and improvements cut no figure, 
except that new land is preferred. The poor Italian or other immi- 
grant from Europe comes to the country with nothing. He works a 
year or two as a laborer for small pay and very poor shelter and board. 
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until .he has paid his debt to the man who advanced him money to 
come. He spends almost nothing. In two or three years after his 
arrival some landowner will give him land, seed, implements, and 
animals, even guaranteeing his little grocery account, to get him to 
work land for half the profits. His condition now improves, and in 
another two years he will be found paying cash rent. All members of 
the family, young and old, of both sexes, work very hard during the 
busy seasons; and they have no comforts, only bare necessities, and 
these far below the standard of the poorest North American farmer. 
An increasing number of them are buying land, and very slowly they 
are learning diversified farming, so that tbev mav have something to 
do all the year round. 
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THE CASTOR Oil INDUSTRY. 

By Charles M. Daughebtt, 
0/ the Bureau of Statutics. 

THE USES OF CASTOR OIL. 

Castor oil is now extensively used in countries which manufacture 
large quantities of calicoes and colored cotton goods. The United 
Elngdom is the greatest European consumer, and of the other princi- 
pal consuming countries the United States ranks easily among the 
first. As compared with the enormously increased consumption of 
other fixed or expressed* oils, the use of castor oil in the United States 
is on a small scale; .the annual consumption is measured by hundreds 
of thousands of gallons, where that of either cotton-seed oil or linseed 
oil amounts to tens of millions. However, the functions that castor 
oil performs in industry and in the arts are of great economic impor- 
tance, as becomes apparent from a consideration of the varied uses to 
^ which its peculiar properties adapt it. 

USE IN DYEING AND PRINTING COTTON GOODS. 

Within comparatively recent years, that is, since aniline dyes have 
almost completely supplanted the mineral and vegetable dyes formerly 
used in coloring cotton textiles, an extensive demand for castor oil has 
sppung up in the industry of dyeing and printing cotton goods. With- 
out presuming to invade the intricacies of the dyer's art wherein secret 
recipes for the composition of colors and their application to cloth are 
the property of each individual dyer, it may be said that the general 
principle underlying the utility of this oil in coloring processes is that 
the aniline and alizarine dyes are soluble in sulphurated castor oil; in 
other neutral fats and oils these dyes, with fetv exceptions, are in gen- 
eral insoluble. In certain processes of dyeing and printing, therefore, 
castor oil enjoys a practical monopoly over all other oils. 

The popular red, formerly known as Adrianople red, but now com- 
monly as Turkey red, famous for the permanency, intensity, and 
beauty of its color, owes its quality of exceptional fastness to castor 
oil. The coloring matter itself, alizarine, which was originally derived 
from the root of the madder plant, but is now almost wholly supplanted 
by an artificial dyestuff of the same name obtained from anthracene, 
a product of the distillation of coal tar, has, like many dyes, little 
affinity for cotton fiber. Applied directly to the cloth by ordinary 
methods it gives a color of little permanency. To fix this color there 
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is necessary the treatment of the cloth with some substance or agent 
which, having an affinity for both the cotton tissue and the coloring 
matter, alizarine, assists in effecting a chemical combination between 
them. The substance now almost exclusively used for this purpose is 
castor oil. Mixed with a small quantity of concentrated acid, which 
is then washed away by a solution of common salt, and soda or 
ammonia being added to saponify the fatty acids, there is produced 
from castor oil another oil which is perfectly soluble in water, a prop- 
erty especially desirable for the saturation of cotton cloth. The 
resultant oil is known by many names — ^sulphurated castor oil, soluble 
oil, sulforieinate, etc. — but from the use to which it is largely deyoted, 
that of fixing alizarine dye upon cotton goods, it is generally known 
as alizarine-assistant, or Turkey-red oil. The economic value of this 
oil depends largely upon the fact that the specific red thus fixed by it 
upon cotton cloth is one of the most permadent colors known to the 
dyer's art. Soluble oil is also used as a substitute for the more 
expensive glycerine in the treatment of cotton cloth. It has an admir- 
able effect upon starch mixtures, and imparts to the fabric a quality 
of softness, suppleness, and pliancy. Although no definite figures are 
extant as to the the quantity of castor oil annually consumed by the 
textile industry, the consensus of opinion among those best qualified to ^ 
know is that a greater portion of the castor-oil output of the United 
States is utilized in the treatment of cotton goods than for any other 
single purpose. 

U8B FOR MEDICINAL PURPOSES. 

Probably the next most important channel of consumption is the 
drug trade. In earlier days castor oil was best known as a medicine. 
The once universal disposition to regard it as a '^ sovereign remedy ^ 
is still among the early remembrances of living men. Not only was 
the customary maternal diagnosis of each childish ailment prone to 
result in a repulsive dose of castor oil, but even among hearty adults 
occasional self-prescribed doses of this so-called panacea were deemed 
necessary to the continuance of perfect health. Thus, two factors con- 
tributed to its consumption — its positive value as a medicine and its 
apparently harmless effect upon good health. In addition to its common 
use as a purgative, rheumatism, lumbago, skin affections, cramps, colds, 
and a host of other ills were popularly believed to yield to its curative 
properties; in fact, medicinal use was a highly important element in 
the castor-oil trade. Naturally, the marvelous advance that has been 
made in medical science in recent years has resulted in the widespread 
substitution for this once popular cure-all of less nauseating, if not more 
efficacious, drugs. As a general rule, physicians less frequently pre- 
scribe it. Modern preparation in capsules and compounds has, it is 
true, had a decided tendency everywhere to perpetuate its traditional 
US3S as a self -prescribed remedy. In some rural conununities, too. 
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especially among the colored population of the South, its medicinal 
virtues still retain much of their old-time popularity, and in some 
pharmaceutical compounds it is still a staple. In short, considerable 
quantities of the high grade of castor oil are still absorbed by the drug 
trade, although its value as a medicine has, on the whole, somewhat 
declined in public esteem, and there no longer exists for it so uniyersal 
a demand as a ^^ home remedy." 

MI8CBLLAKB0U8 UBIB. 

Oastor oil has many other and varied uses, some of which are not 
common to the United States. Was the trite saying, ** Every man to 
his taste," ever better exemplified than by the almost incredible cus- 
tom, said to prevail in parts of China, of using castor oil as a cooking 
grease, as lard is used in America? A less surprising but, as judged 
by American standards, almost equally uncommon custom is the use of 
this oil in British India and in some other Oriental countries as an 
illuminant. In British India it is reputed, among other uses, to be 
extensively used as a lamp oil, and reports of no ancient date even refer 
to it as the illuminating agent in railway cars. Castor oil also has in 
some countries extensive uses as a lubricant. In Australia, which 
imported 769,392 gallons in 1898, the chief use is officially stated to be 
for this purpose, and the decline in imports in 1902 to less than 600,000 
gallons is attributed to the substitution for this vegetable product of 
the mineral product, petroleum. It may also be noted that in the Cape 
of Good Hope, where the oil is probably largely used for the same 
purpose, 307,728 gallons were imported in 1902. To a limited extent 
this oil is used for lubricating purposes in the United States. As is 
well known, the mechanical function of lubricating oils is to form a 
coating or cushion between rotary surfaces, thus keeping them free 
from contact and preventing loss of power through friction. To this 
purpose castor oil, being heavy bodied, viscous, q,nd nondrying, is in 
most cases well adapted. It is the heaviest of fatty oils, having a den- 
sity of 0.96, and is particularly adapted to the oiling of fast-moving 
machinery because the heat generated keeps it in a liquid state. In 
the oiling of special kinds of machinery, carriage wheels, etc., it is still 
used tp a small extent in the United States; but for general lubricating 
purposes the cheaper but lighter-bodied mineral oils, to which the 
required viscosity is frequently given by the admixture of resin, have 
almost completely supplanted this as well as other oils. The esteem 
in which castor oil was popularly held as a lubricant, however, is sug- 
gested by the fact that petroleum products adulterated with resin are 
in some instances now sold upon the markets under the designation of 
** machine castor oil." Castor oil also has properties that adapt it to 
use in the dressing of leather, and a demand for limited quantities 
exists in the United States, especially in country districts, for domestic 
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use in oiling and softening boots, shoes, and harness. Amon^ minor 
uses may be mentioned its use in the manufacture of '^sticky fly paper '* 
and of the so-called '' glycerine soap." For some of its varied uses it 
is apparent that the demand for castor oil in the United States has 
declined; for others, especially in recent years, it has increased. The 
resultant of these opposing forces, however, is that consumption as a 
whole is on the upward trend. Quantitatively, the consumptive demand 
for this product in the United States is now probably at its maximum 
up to this date, and absorbs in round numbers about 1,000,000 gallons 
annually. 

THE MAKUFAOTUBE OF CA8TOB OIL. 

The manufacture of castor oil in the United States is an economic- 
ally important, but, as measured by the capital invested and labor 
employed, a small industry. As is true of most of the industries 
engaged in this country in the expression of oil from oleaginous seeds, 
however, the productive capacity is far in excess of the total demand 
for oil. Of the dozen castor-oil mills located in different sections of 
the United States, several have been practically idle for some years. 
The remaining mills, though constituting the so-called active branch 
of the industry, are operated with irregularity, or as the exigencies of 
the supply of castor beans and the demand for castor oil require. The 
present principal active centers of the industry are Jersey City, N. J., 
St. Louis, Mo., Kansas City, Mo., and Memphis, Tenn. A single 
mill is located in each of these centers, excepting that in St. Louis 
(including one mill in east St. Louis) there are three. The mill in 
Jersey City, containing six presses, the largest number in any mill in 
the United States, is advantageously situated for handling imported 
beans. The western mills, operating three or four presses each, were 
originally established for pressing the crop of the castor-bean belt of 
the United States. There are also two mills in Boston, Mass., one of 
which is operated in connectijn with an alizarine-assistant manufac- 
tory, one in Brooklyn, N. Y., and a mill in Grand Rapids, Mich., 
adjunct to the manufacture of sticky fly paper. Doubtless the produc- 
tive capacity of the castor-oil mills of the United States is sufficient to 
supply double the country's requirements of castor oil. 

PROCESSES OF MANUFACTURE. 

The equipment of a castor-oil mill is identical in its main feature 
with that of a linseed-oil mill or of a cotton-seed-oil mill, that is, the 
mechanical unit of production is the hydraulic press. Oil is obtained 
from castor beans, as it now is most commonly from all oleaginous 
seeds, by hydraulic pressure. In the preparation of the beans for 
pressure and in the clarifying and refining of the oil after expression it 
is possible that slightly different processes are used in different mills; 
consequently, as is natural in a small industry like this, considerable 
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reserve is maintained by owners concerning even the mechanical opera- 
tions of their plants. The principal features of the process of extract- 
ing oil from castor beans, however, are evident. The beans, first 
cleansed of fragments of* capsules, stones, dust, etc., an operation that 
in the case of imported beans entails a loss of from 2 to 5 per cent, 
are not decorticated, as cotton seed is, nor crushed between rolls as 
most oleaginous seeds are, but are pressed whole. Decortication is 
not necessary, and the operation of crushing is impracticable, because 
the beans would cake too much upon the rolls. They are heated or 
not before pressure, according to the purposes for which the oil is 
destined. Heat rendei*s the oil in the beans sufficiently liquid for easy 
expression, but, if carried to a degree higher than the hand can easily 
bear, has a tendency to discolor the oil and render it unfit for medicinal 
and undesirable for some other uses. The more common custom, 
therefore, is to press the beans cold by submitting them, inclosed in 
bags, to gradual pressure for the requisite length of time in a powerful 
hydraulic press. In most mills the practice seems to be to submit the 
beans to a single pressing. This custom differs from that prevailing 
in some other countries, where after the first pressing the pulp or 
pomace is removed from the press, broken into pieces, heated, and 
submitted to pressure a second or even a third time, each subsequent 
pressing, however, producing a lower grade of oil. The oil as it flows 
from the press is a whitish liquid, from which the starch, albumen, and 
mucilage are afterwards removed by careful processes of clarifying and 
refining; the resultant product is the castor oil of commerce. 

Two grades are placed upon the market, known commercially as 
No. 1 and No. 3. The former grade commands the higher price and 
enters largely into medicinal uses; the latter is usually quoted at 
from one-half cent to 1 cent less per pound, and supplies various 
industrial needs. Both grades are sold by the pound, or unit of 
weight, and have lately been commanding from 9 to 11 cents per 
pound as compared with 10 to 12 cents per pound a few years ago. 

CASTOR POMACE. 

Two products are obtained from castor beans by the process of 
manufacture. The most valuable one, the primary object of the 
industry, is obviously oil; the other is a residual product, which is in 
reality an oil cake, but is commercially known as castor pomace. This 
latter product belongs to that class of oil cakes, including mustard- 
oil cakes, etc., which have no value as a cattle food, but are used only 
as fertilizers. In fact, castor pomace, retaining as it does the whole of 
the poisonous properties of the castor beans from which it is derived, 
is fatal to live stock. But, containing both potash and phosphoric 
acid, and being especially rich in nitrogen, it is well adapted to manu- 
rial uses. The high percentage of oil it contains prevents its rapid 
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decomposition in the soil, and thus prolongs its fertilizing effects. In 
some sections of the United States castor pomace is highly regarded 
as a fertilizer for tobacco and hops. In British India, where more of 
this by-product is made and used than in any other country, it is much 
esteemed as a manure for potatoes, wheat, oats, and com. In the 
United States, however, the bulk of the output is sold direct to ferti- 
lizer factories, and thus enters into general fertilizing uses. The trade 
in this product is almost entirely domestic, little being exported and 
none imported. 

TIBLD OF OIL AKD POMAOB. 

The yield of oil and pomace that may be obtained from a given 
quantity or weight of castor beans varies acording to the quality and 
condition of the beans and the climatic conditions under which they 
were produced. Beans of good quality contain about 45 per cent of 
oil, but 32 per cent is, on a general average, about the proportion of oil 
extracted by the process of manufacture used in the United States. 
The rather high proportion of about 13 per cent remains unexpressed 
in the pomace. The weight of imported castor beans as fixed by the 
Unijed States tariff regulations is 50 pounds to the bushel, and conse- 
quently in the eastern mills it is customary to estimate the yield of oil 
and pomace, respectively, at 16 pounds (2 gallons) and 34 pounds to 
the bushel. In the West the weight per bushel of domestic castor 
beans is fixed at 46 pounds, and on this basis the yield of oil per 
bushel of beans would be 14.72 pounds (1.84 gallons) and of pomace 
31.28 pounds. « 

SOimGES OF SUPPLY OF OACnOB BEANS. 

The castor-bean supply of the United States is derived almost 
entirely from two widely separate sources: The first, a few counties 
in Oklahoma, eastern Kansas, western Missouri, and southwestern 
Illinois, where for many years has been produced practically the entire 
domestic crop; the second, British India, a country which has long 
had almost a monopoly of the commercial castor-bean production of 
the world. The domestic crop, once sufficient to supply the entire 
demand — that is, of the eastern as well as the western mills — has of 
late years greatly declined. And at present a striking feature of 
this industry is that, although the castor oil used in the United States 
is manufactured almost wholly in domestic mills, the bulk of the beans 
from which it is expressed is imported from the opposite side of the 
earth. Although statistics upon domestic production are deficient, 
enough is known to warrant the statement that probably three-fourths, 
possibly four-fifths, of the castor oil manufactured in the United States 
is now made from imported beans. 

oin accordance with commercial usage, the imported beans referred to in this 
article are expressed in bushels of 50 pounds and the domestic product in bushels of 
46 pounds. 
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THE UNITED STATES AS A SOURCE OF SUPPLY. 

Of the production of castor beans in the United States historic rec- 
ords are meager. The plant is not indigenous to the Western Hemi- 
sphere; but philological research has led to the belief that it was 
introduced into the West Indies soon after their discovery. It is known 
to have been extensively cultivated in Jamaica in the eighteenth cen- 
tury, and to that fact can probably be credited the curious application 
of the word *' castor" to this plant and oil. Resident Spaniards and 
Portuguese, having confused it with a totally different plant, the Vitex 
agntts castuSy called it ^^agno casto." From this designation the 
English who traded in this oil coined the word castor, and thus gave 
rise to the name since applied to it throughout the English-speaking 
world. ^ This certainly seems a more reasonable origin of the word 
than that attributed to its fancied resemblance to castoreum, a product 
obtained from the beaver. The man who first brought castor beans 
into the United States has left no record of his achievement, and suc- 
ceeding generations who fostered his enterprise, have been scarcely 
less mute. A small crop, limited, at even the highest stage of its 
development, to groups of counties rather than to States, its early 
history is naturally lost in oblivion. The salient fact is that the crop 
has always been largely localized in parts of -the States of Illinois, 
Missouri, and Kansas, and the Territory of Oklahoma. Incidental 
mention is found of its cultivation in Illinois before that State was 
admitted into the Union in 1818. Within the next quarter century 
there are occasional references to experimental culture in Georgia and 
other Southern States. But not until 1850 were there comprehensive 
data indicating the geographical distribution and extent of the crop. 

BBTABLISHlfSNT OF CABTOB-OIL MILIiS. 

At the taking of the census in 1850 twenty-three castor-oil mills 
were reported for the entire United States; of these, ten were in the 
State of Illinois; three in each of the States of Missouri and Virginia; 
two each in Ohio and Tennessee; and one each in Pennsylvania, Ala- 
bama, and Arkansas. All were small establishments, doubtless of 
crude equipment, and evidently designed only for manufacturing the 
small crops of near-by farms, excepting that in Missouri St. Louis 
had already become, as it has since remained, the principal commercial 
center of castor-oil production in the West. As measured by the value 
of the oil produced, upward of 70 per cent of the total production of 
castor oil in the United States at that date was made in the Missouri 
mills. Though no statistics were taken of the actual production of 
castor beans, it is evident that the bulk of the entire crop was raised 
in territory tributary to St. Louis; in other words, as early as 1850 

aDe Candolle's Origin of Caltiyated Plants. 
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the cultivation of castor beans was already largely specialized in that 
section, beyond which it has never extended on an important and endur- 
ing scale. 

In the Eastern States the castor plant, on account of its ready suscep- 
tibility to injury from frost, and other causes, has never been cultivated 
for industrial purposes. But, on account of the important consump- 
tive market there for castor oil and the facilities for importing castor 
beans, attention was early attracted to the industry on the Atlantic 
coast. In 1857 a mill was erected in Jersey City, N. J. This was the 
largest mill, equipped with the latest improvements in machinery and 
constructed exclusively for the manufacture of castor oil, that had 
been erected in the United States. The industry thus became largely 
centralized in Jersey City and St. Louis, cities which have since 
remained the leading markets for castor beans. The respective advan- 
tages of each location with reference to the two sources of supply, 
domestic and foreign, are obvious. Many small mills, about this 
time, went out of business, and at the taking of the census in 1860 
only eight castor-oil mills were reported for the entire country against 
23 in 1850. Of the capital invested in these, half was represented by 
the two mUls in Jersey City and St. Louis. 

OVBRPRODUCTION OF CAfiTTOR BEANS. 

Soon after the civil war great local interest was revived in the pro- 
ducing sections in the culture of castor be9,ns. In some years the crop 
exceeded the consumptive demand; even the supplies required in the 
East were drawn from the Western States, and the import trade from 
British India was threatened with extinction. Statistics of production 
as a whole were not collected, and comprehensive knowledge of the 
crop is not obtainable. The few figures that are extant, however, are 
valuable, in that they constitute the only statistical record upon this 
subject. As to Missouri and Oklahoma, beyond the fact that the crop 
was raised on a commercial scale, little is known. But in Kansas, 
which was then the chief producer, the State board of agriculture 
reported an increase in the crop from 59,435 bushels in 1873 to 
766,143 bushels in 1879, the latter being the highest annual yield that 
has ever been reported for the State. There is reason for believing 
that this bumper crop in Kansas constituted practically the entire crop 
of the country. The Illinois State reports show the crop of that State 
in 1879 to have been only 24,314 bushels; and that the crops of Mis- 
souri and Oklahoma were not of great importance is indicated by the 
receipts of castor beans in St. Louis, which in that year were only 
516,507 bushels, the bulk of which was undoubtedly from Kansas. 
The effect of this increase in domestic production upon imports was 
that the latter, which as early as 1867 had amounted to 60,588 bushels, 
declined to 1,655 bushels in 1879. Although castor beans are not a 
perishable product and can be carried over from year to year, the 

Digitized by VjUUV IC 



THE CASTOR OIL INDUSTRY. 296 

effects of the heavy overproduction soon became apparent. Prices 
fell, and production rapidly declined until in 1884 it amounted in 
Kansas to only 89,183 bushels and to 19,295 bushels in Illinois. The 
import trade again became an important factor in the industry, the 
takings from British India attaining in that year the then unprece- 
dented proportions of 262,505 bushels. 

Up to this date few important changes had occurred in the industry 
of manufacturing castor oil. At the taking of the census in 1870 six 
mills were reported. All the old mills, excepting one each in St. 
Louis and Jersey City, had passed out of existence; but, as a result 
of tentative efforts to introduce the cultivation of castor beans into 
Texas and Tennessee, three new mills had been erected in the former 
and one in the latter State. These four mills were of small capacity 
and short-lived; at the taking of the next census they had disappeared. 
The annual output of oil for the whole country, as reported by the 
census, was 341,850 gallons, of which 270,000 gallons was the product 
of the two principal mills. Eight mills were reported by the census 
of 1880, but the only noteworthy addition to the old-established 
branch of the industry was a new mill in St. Louis and one in East St. 
Louis. The other four were small affairs, located in Ohio, Illinois, 
and Kansas. A notable increase in the output of oil over that of 1870 
was reported, the total quantity being 893,802 gallons, the increase 
being partly due to the enormous overproduction of castor beans in 
Kansas in 1879 and to the introduction of improved machinery into 
the principal mills. The next important addition to the industry was 
the Kansas City, Mo., mill, which began operations in 1885. 

DBCLINB IN PRODUCTION OF CASTOR BEAN8. 

The subsequent history of castor-bean production in the United 
States is, as a whole, one of continuous, though irregular, decline. 
From the scant statistics upon the subject this is plainly apparent. 
In 1887 the crop of the single State of Kansas was reported by the 
State board of agriculture to be 405,488 bushels; in 1899 the entire 
crop of the United States, as returned by the census, was only 143,388 
bushels. This heavy decline in production, though of late years 
common to all the producing States, was principally due to the 
abandonment of the crop in Kansas, the crop of 1887 never since hav- 
ing been equaled. That State, from being the leading producer, has 
become probably the smallest. Evidently, if the rate of decrease in 
E^ansas — from a maximum of 766,148 bushels in 1879 to a minimum 
of 2,926 bushels in 1904 — had been maintained in all the States, their 
crops would have long ago been practically extinct. But for many 
years as the crop of Kansas decreased, that of Oklahoma increased, 
though not in equal proportion, and that Territory has long been the 
chief source of supply for domestic castor beans crushed in the 
western mills. There are no means of determining the maximum 
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annual crop of Oklahoma, but in 1899, when the first and up to the 
present day the only Federal inquiry was made into the castor-bean 
production of the United States, it was found that the crop of that 
Territory amounted to 77,186 bushels, as compared with a production 
in Kansas of only 18,108 bushels, the latter figures, however, admit- 
tedly representing only about two-thirds of the crop. The relative 
importance of Oklahoma as a source of supply was further in evidence 
by the fact that the production in Missouri in the same year was given 
at 31,966 bushels, that of Illinois at 15,965 bushels, and the combined 
product of all other States at 434 bushels. The impulsion of tuis 
heavy fall in production has not been stayed up to the present day; 
though no figures are extant to show the exact limit reached, it is 
known that in general terms the annual castor-bean crop of the United 
States is now below 100,000 bushels. The quantity raised is insuffi- 
cient for the demands even of the western mills. Lively competition 
arises each year in the principal producing sections for the possession 
of the crop, and the deficiency in western supplies is now made good, 
when the conditions of the trade warrant, by purchases of imported 
seed. 

SUPPLY AND DEMAND. 

Of the manufacturing industry to which castor beans give rise in 
the United States, little additional can be said. The activities of this 
industry have for almost a half century been limited to supplying the 
varying domestic demand for castor oil, for no noteworthy export 
trade exists and imports are of negligible quantities. The domestic 
uses of this oil, moreover, important as they are from an economic 
point of view, are peculiar, in that they absorb only moderate quan- 
tities. This is true even in the textile industry. However, there has 
been an increase, especially in recent years, in the demand in this 
country for castor oil. Notwithstanding the continuous decline for 
two decades past in the domestic crop of castor beans, additional 
capital has occasionally been attracted to the manufacture of this oil, 
and there has been some expansion in the total productive capacity, 
especially on the Atlantic coast. In the eighties a mill was erected in 
Brooklyn, in the nineties another was started in Boston, and within 
the last few years the manufacture of this oil has been taken up in 
Memphis, Tenn. But, beyond the mere fact of noting their existence, 
little significance attaches in this industry to a mere enumeration of 
mills. The irregularity of operation in some establishments, the long 
periods of inactivity in others, and a natural reticence among oper- 
ators to reveal the workings of their plants render it impossible to 
form any exact idea from productive capacity of the country's actual 
output of oil. Moreover, except in 1899, no statistics as to the total 
castor-bean crop have ever been collected. The only factor in the 
annual supply that is known with exactness is the quantities imported. 
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In reeent years that factor has become very important Instead of 
Ejuisas and Oklahoma, the chief source of supply is now the port of 
New York. In the fiscal year 1902-3 imports of castor beans into the 
United States amounted to 880,270 bushels, or potentially 760,540 
gallons of oil; in 1903-4 the quantity imported amounted to 498,039 
bushels, representing in oil 996,078 gallons. The domestic crop of 
castor beans, though statistically an unknown quantity, is known to 
have fallen greatly below the 150,000 bushels reported for 1899 by 
the United States census. Assuming the crop to have been a round 
100,000 bushels in 1903, the quantity of castor beans available for 
manufacture in the year 1903-4 would therefore have been 598,039 
bushels, or potentially about 1,200,000 gallons of oil, with a resultant 
by-product of upward of 10,000 tons of castor pomace. The present 
most striking characteristic of this industry is its heavy dependence 
for supplies upon British India. 

DISTRIBUTION OF THE 0A8T0B BEAN. 

The castor plant is one of the most interesting in the world's flora. 
Tropical in its origin, the antiquity of its culture is attested, first, by 
seeds found in the sarcophagi of the ancient Egyptians, and, later, by 
records of the utility of the plant in the earliest writings of the Hindus. 
Indigenous either to Africa or India, it has been carried by the many 
migrations of men in the course of ages to all parts of the tropical and 
subtropical world. The remarkable beauty of its foliage has also led 
to its culture as an ornamental plant far north of where it can be raised 
for industrial uses. A perennial in tropical climes, it grows to a height 
of 30 or 40 feet, but acclimated in cooler zones it becomes an annual, 
and attains a height of only from 8 to 12 feet. From the botanical, as 
distinguished from the cultural, point of view it is now widely dis- 
tributed over all the warmer regions of earth. In our own possessions 
it grows wild in Porto Rico, is cultivated for oil to a small extent in 
Hawaii, and is also found in the Philippines. Cultivated in Mexico, 
there is official record of an increase of the crop from 57,000 bushels 
in 1900 to 327,000 bushels in 1902. The plant grows wild in many 
parts of South America, potably in Paraguay and Argentina, and a 
small export trade in castor beans is carried on from Brazil. It is 
cultivated in a small way in southern Europe, in noithem and central 
Africa, and eastward, in about the same latitudes, grows sometimes 
wild, sometimes under cultivation, in Arabia,- Persia, and, in fact, in 
most of the warmer countries and islands of the Oriental world. The 
botanical distribution of the plant, however, has little economic signifi- 
cance. In few countries does its cultivation give rise to even a small 
international trade in its products, and in none, except Mexico, are 
tiiere statistical records of yield. 
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BRITISH INDIA AS A SOUEGE OF SUFFLT. 

The one great castor-bean producing country of the world is British 
India. Although not produced there, as crops are reckoned in these 
days, in mammoth proportions, that country probably has a greater 
monopoly of the world's production of castor beans than has Uie United 
States of the world's crop of cotton or of corn. From British India 
is derived almost the entire supply of castor beans that enters into the 
international trade of the civilized world. A manufacturer of castor 
oil, too, on a large scale, her exports of the manufactured product far 
exceed those of any other nation. From British India the United States, 
£ngland, France, Germany, Belgium, and Italy, all manufacturers of 
castor oil, derive practically their entire imports of castor beans. 
From the same source Australia, Natal, Cape Colony, the Straits 
Settlements, and Ceylon, all heavy consumers of the manufactured 
product, derive the bulk of their supplies of castor oil. No records 
exist of the production of British India, but the following statement of 
the total exports of castor beans and castor oil from that dependency 
to all countries since 1890 will illustrate the magnitude of her export 
trade; to the statement is added for comparative purposes a record 
of the imports of castor beans and castor oil into the United States. 

Exports of castor beans and castor oil from British Jndto, and inqyorts into the United 

States, 1890-1904. 



Year ending 
March 81— 


Exports from British India. 


Year ending 
June 80— 


Imports into the United 
States. 


Castor beans. 


Castor oU. 


Castor beans. 


Castor oil. 


1904 


BusheU of 
60 lb; 

8» 509. 717 

8.509,781 

2,965,527 

1,962,121 

1,978,731 

2,710,709 

2,872,516 

2,235.778 

2,848,201 

2.681,765 

2,481,8C? 

2,216,556 

1,872,472 

1,925,889 

2,003,978 


QoJttoiu. 

2,300,015 

2,488,910 

2,424,270 

1.848,207 

1,883,842 

2,569,725 

2,844,797 

2,897,658 

2,420,858 

3,215,887 

2,754,261 

8,095,564 

8,929,758 

8,789,628 

8.196,797 


1904 


BushdMqf 
60tb». 

498,089 

380,270 

812,823 

191,288 

135.591 

25,006 

19,651 

84,128 

145,735 

277,231 

47,448 

147,061 

168,069 

105,874 

94,226 


OaOoHt, 

11,288 

6,648 

8.706 

8,206 

8,384 

7,615 

8.626 

4.368 

22.888 

26,846 

1,702 

266 

882 

2,078 

6.901 


1908 


1908 


1902 


1902 


igOl 


1901 


1900 


1900 


1899 


1899 


1898 


1896 


1897 


1897 


1696 


1896 


1895 


1896 


1894 


1894 


1893 


1898 


1892 


1892 .' 


1891 


1891 


1890 


1890 







Two varieties of castor beans are produced in British India — a large- 
seeded variety and a small-seeded variety, the latter of which yields the 
better quality of oil. Both varieties are imported into the United States. 
Madras, Coromandel, and Bombay are the chief sources of supply, the 
small variety exclusively being imported from Bombay and both varie- 
ties from Madras. Small quantities of castor beans are also imported 
from Bmzil. The exclusive port of entry is the port of New York. 
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THE NUT WEETILS. 

By F. H. Chittbndsn, Sc. D., 
In Charge of Breeding Eocperiments^ Bureau of Entomology, 

Introduction. 

Nut-growing in the United States would be a much more profitable 
industry were it not for the insects which inhabit the kernels, render- 
ing them unfit for food. This is especially true of the chestnut and 
chinquapin and to a lesser extent of pecan, hickory, and hazel nuts; 
while others, which include butternuts, walnuts, and almonds, suffer 
little or no injury from this source. Considerable diminution in the yield 
of many forms of nuts is also caused by the inroads of insect larvsd in the 
growing husks. Examples of the first class are the chestnut ^^ worms" 
or weevils; of the second, the husk-worms and walnut curculio. The 
present paper will be restricted to a consideration of the weevils. 

The chestnut crop suffers the greatest loss, and the chief depredators 
are the grub-like "worms" or larvsB with which everyone is too dis- 
tressingly familiar. These larvae develop with the nuts, so that those 
which first attain maturity are ready to leave and enter the ground 
nearly as soon as the nuts 
are gathered; others re- 
main in the nuts some 
weeks later; so it fre- 
quently happens that 
when nuts are packed for 
shipment in bags or bar- 
rels, some nuts which 

were apparently sound pio. n.— chestnuts showing exit holes of chestnut weevil 
when shipped are found, larvie-enlarged one-fourth (author's illustration). 

on reaching their destination, with one or more holes in their shells 
(fig. 17), while the repulsive grubs crawl about at the bottom of the 
receptacle. How to cope with these weevils has long been a most vex- 
atious problem. 

The Chestnut Weevils. 

In comparatively recent years chestnut culture has assumed consid- 
erable proportions, and has taken a new impetus since the extensive 
introduction and development of Japanese and European varieties. 
These are grafted on American seedlings or native stoCks, and thus 
many valueless trees on equally unpromising soil are converted into 
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sources of profit. Were it not forthe *' worms," borers, and " blights,'* 
chestnut growing might develop into a most lucrative industry in 
regions adapted to it. 

Estimates of losses. — A fair estimate of the damage done annually 
by weevils to chestnuts grown in the United States would probably 
fall little short of 25 per cent, while in some years the percentage 
exceeds that figure, running as high as 40 or 50 per cent. Growers 
in some localities report no damage, others place losses as low as 5 
or 10 per cent, while instances are cited of whole crops being de- 
stroyed. The amount of loss is dependent on locality, season, and 
to a more limited extent on the variety of nuts grown. The greatest 
damage is usually incurred in regions where chestnuts have grown 
wild for many years, and the least where there are no wild chestnuts 
or chinquapins and the nuts are grown only for market and are care- 
fully gathered. The most extensive losses, judging from available 
sources of information, appear to be in Massachusetts, Pennsylvania, 
New Jersey, New York (in the vicinity of New York City), Delaware, 
Maryland, Virginia, Tennessee, and North Carolina. 

In Georgia, Spanish and Japanese varieties have been cultivated for 
years without attack by weevils being noticed. In New Jersey, 50 per 
cent of the same varieties have been ruined. A grower in Missouri 
has reported no damage to 50 trees of an American variety; another 
at South Haven, Mich., has reported no injury for a period of three 
or four years to Japanese and Spanish chestnuts grown there, while 
from 5 to 20 per cent of the crop of native nuts was annually destroyed. 
The nearly complete destruction of the chestnut crop of New Jersey 
for 1893 was reported. 

The species of chestnut weevils. — The species of weevils which 
infest chestnuts are two in number — the larger chestnut weevil, BaUir 
ninus proboscideua Fab., and the lesser chestnut weevil, B. rectus Say- 
They have extremely long, slender beaks or snouts, nearly as fine as a 
horsehair, and considerably longer than the body in the female. By 
means of this long beak the female is able to penetrate the thickest burr of 
the chestnut with its long spines and to cut out, with the minute and 
sharp mandibles at the tip of her beak, a little hole for the deposition of 
her eggs. These are inserted through the husk into the growing nut 

The two species resemble each other greatly in color and in mark- 
ings, the general color of both being golden yellow, ochraceous or clay 
yellow, frequently tinged with olive, and a little paler on the lower 
surface. The disk of the thorax is a little darker, with a wide bright 
band on each side, and the elytra, or wing-covers, are mottled with rich 
light brown or dark brown markings of variable size and extent.* 

a Occasional individuals lack the darker markings, some being paler, others darker, 
even reddish. The ground color, aa may be seen in abraded specimens, is really 
black, and the apparent color is due to scales very similar to those of butterflies and 
moths. 
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THE LARGER CHESTNUT WEEVIU 
( BcUaninus proboscideus Fab. ) 

The larger chestnut weevil (fig. 18) is considerably the larger and 
more robust species. The female rostrum or beak, although propor- 
tionately of about the same . . 

length as in the lesser weevil, 
is perceptibly more prominent 
because less curved, the curva- 
ture being toward the tip. It 
is also more widened at the 
base. The body measures 
from one-third to nearly one- 
half of an inch in length, and 
the beak of the female is often 
five-eighths of an inch long^ 
That of the male (fig. 18, c) is 
nearly as long as the elytra. 

The egg is small, about one- Fie. is.— The larger chestnut weevU (Balaninus pro- 

«:^4-»^..4.U ^* «-* i^^u 1^ . J hoteidew): a, female beetle; 5, ■ame In outline from 

Sixteenth of an inch long, and ^de; e, head, roetrum. and antenna of male-three 

of the outline shown in figure times natural §ize (original). 

19, d. It is nearly white, partially translucent, and without sculpture. 

The larva (fig. 19, a) is 
milk-white, robust, fully 
three times as long as wide, 
with the dorsal or upper 
portion rounded and convex. 
The entire surface is very 
^ strongly wrinkled trans- 

^ , versely, and there are a few 

Jio. 19.-Larger chestnut weevil (Balaninut jnvbotcideut) : Very short hairS Scattered 
a, larva; 6. c, female pupa; d, eggs-all enUrged (original), sparsely OVCr the different 

segments. The head (fig. 20) is about one-fourth as wide as the widest 
portion ot the body. It is provided with short but 
strong mandibles, by means of which it gnaws the ker- 
nel constituting its food. The fully developed larva in 
ordinary resting position measures nearly half an inch. . 
Although the larva has no true legs, it is able to crawl, 
slowly and clumsily, it is true, by means of the flattened 
lower surface, locomotion being aided by transverse ^o. 20.— Baiantnui 

. 1 I probotcideut: 

WrinKieS. head- much en- 

The pupa is of a clearer whitish color than the larva, larged (author's 
and shows the principal external organs of the body of "^"'^™^*<>°)- 
the future beetle, all, except the beak, folded tightly to the body. 
The female pupa is illustrated in figure 19, ^, c. 
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This species, like the other weevils under consideration, is native to 
America and is known from Rhode Island to Virginia, the District of 
Columbia, southern Ohio, and Tennessee, and westward to Kansas. 
The geographical distribution of this and the other nut weevils has as 
yet not been carefully studied, but in all probability it is considerably 
more extensive than above stated. 

In some regions this species is quite generally known as the chin- 
quapin weevil, but the investigations conducted during 1904 indicate 
that, although it breeds in chinquapins and more commonly in chest- 
nuts, it occurs in greater abundance in the larger imported nuts. 

THE LESSEB CHESTNUT WEEVIL. 

{Balaninus rectus Say.) 

The lesser chestnut weevil (fig. 21) has the scape of the antenna 
longer than in the preceding species and the first joint longer than 

the second.** The average 
length of the body is about one- 
fourth of an inch, but the size 
varies, as in all of these insects. 
The distribution of • this 
species extends from Canada and 
Massachusetts to North Caro- 
lina, Tennessee, and Ohio, and 
probably farther westward. 
The writer has seen sets of speci- 
mens labeled "Arizona." Al- 
^^'^ though in some localities the 

Fig. 21.— Leaser chestnut weevil (Batoninu«r«dtM), , '^ . . , 

adult: a, female, dorsal view; 6. female, lateral larger SpCClCS IS muCD more in 

view: c, head of male-much enlarged (author's evidence, taken all in all. the 

illustration). , .1 . .• 

lesser weevil is«the more com- 
mon and is probably even more widely disseminated. 

The egg has not come under observation, but is undoubtedly very 
similar to that of the preceding, being proportionately smaller, which 
is true of the remaining stages. 

The larva is only a third of an inch long and its length is about three 
times its width. The body is milk-white and the head light brownish 
yellow, while the A-mark has a short lateral branch each side. 

The pupa diflFers from that of the larger species by size and by 
characters shown in figure 22, which illustrates the male. 

« In the larger epecies the first joint (omitting the scape) is shorter than the second. 
In the female rectus the rostrum is strongly curved, the thorax is lonj^r than wide, 
and the elytra are strongly acuminate apically. The tooth with which the thighs 
are armed is small, with the entering angle rounded. 
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LIFE HISTORY OP BOTH SPECIES. 

The life history of our two chestnut weevils is bo similar as to be 
practically the same for both species. There are, however, minor 
differences. These, as well as related nut and acorn weevils, hibernate 
exclusively in the larval condition and in the soil. Both make their 
first appearance at about the same time — with the first blooming of 
chestnuts — but this period may vary from late in June to July, 
according to locality and season, or, more properly speaking, the 
mean temperature. At this time the beetles are found rarely and 
scatteringly, and as oviposition has not been observed then it is 
doubtful whether it begins until considerably later. What function 
these early arrivals fulfill is problematical. The beetles increase in 
number as the nuts approach maturity, or until about the middle of 
September or a little time before the nuts are first marketed. Then 
they maybe seen in greater abundance, several pairs, frequently of both 
species, often occurring on a single bunch of 
burrs (PI. XXVIII). As it requires about 
two weeks for the egg lo develop, it is not 
probable that they are laid much earlier than 
when the nut begins to form. From exam- 
ination of many burrs gathered in the fall of 
1904 by Mr. F. C. Pratt, of the Bureau of 
Entomology, who visited some of the princi- 
pal chestnut groves of Pennsylvania and Vir- fig. 22.-Les8er cheetnut weevu 
einia at the urgent request of growers in {Baianinua rectwy. pupa, from 

It. Oi. i. -A • J J J xu i. i.u -c i. »*^®» ** 1®'*' ventral view at 

those otates, it is deduced that the first eggs right^-eniarged (orf^ai). 
deposited are laid (seldom and very sparingly) 

in the soft, woolly material surrounding the forming nut; but later 
they are inserted in the kernel just under the inner skin, and occasion- 
ally they are deposited somewhat more deeply. In no case has the 
egg been found in the outer husk. 

Eggs are laid singly, but many are placed in a single nut, as high as 
40 or more (of the smaller weevil) in imported nuts, and as many as 9 
in native nuts. The larvae when hatched feed on the tissue of the 
growing kernels, enlarging with their own growth the cells thus made. 
When, as is usual, several larvae inhabit the same nut, the interior is 
more or less completely hollowed out, and large masses of excrement 
are left behind (PI. XXIX). 

By the end of September or the first week of October the beetles 
disappear. At about the same time, when the nuts first fall, the larvae 
begin to mature and issue from round orifices which they gnaw through 
the shell and which vary in diameter from one-sixteenth of an inch, in 
the case of the smaller species, to one-eighth of an inch in the larger 
(see fig. 23). By the size of these holes alone it can be readily deter- 
mined which species is the dominant one in any given locality. Barely 
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larvae bore through the burr. On leaving the nuts they burrow into 
the earth to depths varying from 2 to about 8 inches, aocording to the 
hardness of the soil. If confined in soft earth or sand they penetrate 
still deeper. The larval period probably lasts from three to five weeks 
in the nuts, and about ten months in the earth, pupation taking place 

within three weeks of the issuance 
of the beetle, the latter remaining 
several days in the earth before 
appearing above ground. 

The beetles do not fly readily, but 
cling tightly to their resting place 
or drop when disturbed; yet, as 
their bodies are not heavy and their 
wings strong, they are obviously 
Pio. 28.— Chinquapins, Bhowing Injury by !«■ ftblc to covcr Considerable distances, 

»er chestnut weevil at left: of larger weevil espcciallv with the wind. Ordina- 
atright— enlarged (original). .. i .i « .1 

nly, however, they are sluggish, 
like most other weevils, and probably do not go far from the vicinity 
of the trees which hav.e sheltered them as larvee, although they 
undoubtedly migrate when food is scarce! 

NATURAL ENEMIES. 

A natural enemy of the nut weevils is known, a small four-winged 
wasplike fly, the Braconid parasite Urosigalphvs cvrmatus Ashm., which 
develops in the body of the larva.* 

METHODS OP CONTROL. 

The most practical remedy for nut weevils that can be suggested is 
the early destruction of the "worms" in the nuts by means of bisul- 
phid of carbon and the observance of clean orchard management and 
other cultural methods. It may be well to preface the discussion of 
these methods with a statement of the uselessness against nut weevils 
of ordinary measures employed in the control of similar insects. 

Unbatisfactort Methods. 

Stomach poisons. — The peculiar structure, in the nut weevils, of 
the mouth-parts (minute mandibles placed at the end of a beak nearly 
as fine as horsehair and as long or longer than the body) is almost 
sufficient proof in itself that these insects do not feed on leaves, but 
depend for sustenance on the substance of the growing nuts. The 
beetles first appearing feed on the undeveloped, very young nuts and 
the juices within the husk. There is, therefore, no seeming possibility 
of reaching them with a spray of Paris green or other stomach poison, 

« Two other inaectfl are associated with the weevils and are probably also their 
enemies, a Proctotrypid parasite, TrichatU n^pes Ashm., and a predatory Reduviid 
bug, AckoUa miiUupinoM DeG. . 
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Larger Chestnut Weevil on Chinquapin Burrs. 

[Twice natural size. Original.] ^^^^^T^ 
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Imported Nuts Showing Different Forms of Injury by Nut Weevils. 

Fig. 1.— Parry'8 Giant nut, showing exit hole of BcUaninus proboscideiis. Fio. 2,— Same of 
B. rectus. Fig. 3.— Inlerior Paragon nut, showing larvae of B. rectus in situ. Fio. 4.— 
Same, showing work of one individual of B. proboscideus. Fio. S.—Reverse .side of figure 
2, showing snare made by puncture of female B. rectus in ovipositing. Fio. 6.— Reverse of 
figure 1, with puncture of B, protxyscideus.—AW natural size (original). 
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I)articularly as we are unable to place the insecticide where they would 
eat enough to kill them. 

Trap cbops. — ^The cultivation of special varieties of nuts with a view 
to securing immunity from attack or as a means of luring the insects 
from the main crop does not offer any degree of promise. The 
Paragon, Cooper, and Ridgeley varieties, according to Mr. G. H. 
Powell, of the Bureau of Plant Industry, suffer greater loss from 
weevil attack than Japanese varieties. Chinquapins are favored by 
the smaller weevil and suffer far more damage, as a rule, than wild 
chestnuts. It is possible that the planting of the varieties specified, 
or, better, of chinquapins, at intervals around, as also through, orchards 
of the least affected varieties might lessen the loss to the main crop. 
If a variety could be produced which would mature fruit before the 
advent of the beetles in greatest numbers, this would partially solve 
the problem, particularly as the earliest nuts bring the highest prices. 
The nuts gathered toward the end of the season are comparatively 
uninjured, but by this time the market value is considerably lower. 

Contact poisons. — Scarcely more can be expected from the use of 
contact poisons, such as kerosene emulsion, since in view of the long 
period spent by these weevils in the adult stage (from June and July 
to September or October) such frequent application would be neces- 
sary that the expense would destroy the profit. 

Jarring the trees, as practiced against the plum curculio, is for 
the same and other reasons equally impracticable, save, perhaps, on 
young trees grown in a small way. 

The water test op infestation. — Having doubts of the efficacy of 
this old-fashioned test of the difference between '^ wormy" and healthy 
nuts, an experiment was made by the writer with native chestnuts 
obtained from a street vender. To begin, 40 per cent were obviously 
" wormy," and only 60 per cent apparently sound. 

ReevUs of tuater test with native cheBtnuta. 



Nats which rose to snrlace. 


Nuts which remained on bottom. 


Uninf e8t6d * 


Percent. 
10 

20 
10 
60 


In perfect condition r T 


Percent. 
40 
80 
20 
10 


Showing minute marks only; good 
flavor; salable 


Slightly inj ured 


Badly infested 


Containing fall-grown grube 

Containing immature grubs 


Completely filled with grubs 





As will be seen from this experiment, noticeably wormy nuts, as 
evidenced by loss of weight and the exit holes of the "worms," natu- 
rally rise when placed in water, but the remaining nuts may or may 
not be infested, and hence require further test than whether they will 
sink or float. 
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DiKBCr RSMSDISB. 

BisuLPHiD OF CARBON. — ^The value of bisulphid of carbon as afumi- 
gant for chestnuts infested by weevils is now fully established. 
Although at first thought it would seem difficult for the gas to pene- 
trate through shells so firm and compact and kill the larvse, neverthe- 
less a prominent grower in Pennsylvania successfully uses the bisul- 
phid, applying it when the nuts are fii-st harvested. The dead weevil 
larvse are at this time so small that the average person would never 
detect their presence, while if they were permitted to develop they 
would soon destroy the nut for food. Bisulphid of carbon has been 
used on the largest chestnuts grown in this country, and, since a score 
or two of larvae find shelter in a single nut, one can appreciate the desira- 
bility of prompt fumigation. The grower mentioned uses bisulphid of 
carbon at the rate of 1 ounce to a bushel of Paragon nuts placed in a ker- 
osene barrel of about 60 gallons capacity and covered by sacking. After 
an exposure of about sixteen hours the nuts are removed, the larvsB being 
then practically all destroyed. Several hundred pounds were treated 
in 1904 in this manner with perfectly satisfactory results. To verify 
reported results, Mr. Pratt was detailed to visit the infested orchard 
and witness the process. This method could be employed at less 
expense by using tightly fitting covers, the eJGFectiveness of the fumi- 
gation being in exact proportion to the tightness of the receptacle and 
the length of exposure to the fumes. Therefore, a longer exposure 
of one or two days, with perhaps one-half ounce of bisulphid, should 
accomplish the same purpose. 

Scalding and drying. — Some growers make a practice of plunging 
the nuts as gathered into boiling water just long enough to kill the 
contained insects and yet not injure the nuts for sale, after which 
they are dried before being marketed. This may be profitably accom- 
plished by using a large sieve, which is filled with nuts, dipped in the 
water, and removed in about five minutes. The late W. P. Corsa 
used a washtub, in which was placed a bushel or so of nuts, pouring 
in enough boiling water to come an inch or two above the nuts. Then, 
by stirring vigorously with a stick, the bulk of the weevilly nuts would 
come to the surface in the same manner as do peas and beans affected 
by weevils.^ The infested nuts are skimmed off and destroyed or 
they may with profit and safety be fed to hogs, provided the animals 
do not have a too exclusive diet of this form of food. Salt water, it 
is claimed, is preferable for scalding, the brine serving to keep the 
shell soft and pliable and rendering the kernels more palatable than 
when not thus treated. 

Different methods are employed in drying. A good Way is to place 
the nuts in the sun and agitate them occasionally by stirring or 

«Note the writer's observations on this head on p. 305. 
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shakiDg in a bag until thoroughly dry, because if moisture remains 
unevaporated it is apt to form mildew when the nuts are prematurely 
packed for shipment. 

Nuts for planting should not be scalded, and care should be taken not 
to cook the kernels of nuts intended for sale. Some growers claim that 
the hot- water treatment is objectionable because the nutshells 'lose a 
certain degree of polish, rendering them less desirable for market. 

Heat. — Infested nuts can be subjected to a temperature of between 
125^ F. and 150^ F. without injuring them for food or for seed, and 
this will effect the destruction of the larv» within. Some growers of 
chestnuts destroy the weevils by kiln-drying. 

C!oLD STORAGE. — Cold Storage has been employed and is successful 
in arresting the development of the larvae. The appearance of the nuts 
is scarcely different from that of those not so stored, but nuts thus 
treated and submitted to the writer after becoming dry were deficient 
in flavor, having an acrid and moldy taste. 

A crude form of cold storage has been successfully followed J)y a 
Virginia grower. It consists in placing nuts in the earth under the 
shade afforded by his house, where the soil temperature, after the 
nuts are gathered, does not exceed 50^. Since most insects are inac- 
tive below 51^ this has the effect of restraining their development, 
causing the eggs or minute larvae to die. 

PREVBNTIVBB. 

Choice op location fob the orchard. — The selection for the 
planting or grafting of chestnuts of a locality with reference to the 
chances of immunity from injury by nut weevils is a matter of great 
importance. For this reason it is most undesirable to plant in the 
immediate vicinity of woodland abounding in wild chestnut and chin 
quapin, since these trees furnish natural breeding places for the insects, 
and are, therefore, a constant menace to successful chestnut culture. 
Too frequently growers suffer losses from weevils because they neg 
lect to gather the wild chestnuts or chinquapins in the immediate 
vicinity of their cultivated groves. Another phase of bad management 
which is frequently practiced is the grafting of cultivated varieties 
on native chestnuts growing in rocky and uneven soil, often on hill- 
sides, as shown in Plate XXX, figure 1. In such places it is impos- 
sible to harvest a complete crop, and, what is of equal importance, 
to gather the remnants. Hence, to secure these results, it is impera- 
tive to plant or graft trees on smooth ground (PI. XXX, fig. 2), 
first for the sake of economy, and second to permit the collection of 
all of the nuts, leaving none for the propagation of weevils. It is also 
necessary to keep the soil clean of herbage, as shown at the left of fig- 
ure 2, Plate XXX, not overgrown with brush, as illustrated at the 

right- ^ . 
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Careful harvesting. — It is always advisable to gather the entire 
crop, leaving none on the ground, and either place the nuts in tight 
receptacles or fumigate with bisulphid of carbon before marketing. 
The grubs crawl out soon after the nuts have been gathered, and as 
they require considerable moisture they will die if confined in closed 
barrels or boxes. The trouble is that enough nuts are usually left in 
orchards or in adjoining wood or forest land to serve for the propaga- 
tion of the insects the following year. In order to make the method 
of treatment here described thorough, it will be necessary to secure the 
cooperation of neighboring landowners who grow chestnuts for mar- 
ket and of all who own woodland containing chestnut and chinquapin. 

The collection of remnants can be made by children or the unem- 
ployed. It is also profitable to allow hogs the run of the orchards to 
destroy what nuts remain after the crop has been harvested. In the 
mountainous sections of Virginia and Pennsylvania it is a common 
practice to fatten swine on the unpicked fallen nuts. Hogs fatten on 
nuts and acorns as well as on corn, and without expense to the grower. 

Cooperation. — The results of the observance of clean farming on 
the lines that have been indicated may not at once be apparent, but in 
course of time, if this work is systematically carried out by all grow- 
ers over a considerable territory, infestation will be very materially 
decreased. An important point is to ascertain how far the insects fly. 
Their structure indicates that they are strong fliers and capable, with 
favoring winds, of migrating considerable distances; but under ordi- 
nary circumstances they probably do not fly many miles at a time or 
in a given year. 

The Pecan Weevil. 

{Balanintu caryte Horn. ) 

With the increase of pecan culture in our southern States frequent 
inquiry is made in regard to the cause of the holes in the nuts 

(fig. 24), and during 
1903 and 1904: there 
were reports of great 
injury of this nature, 
more particularly to 
pecans grown in Texas, 
where considerable loss 
was reported, and in 
Georgia, where in one 
locality 75 per cent of 
the crop was a failure. 

Fio. 24.— Pecan nuts showing exit hole of pecan weeyil hirT»— J^ shortage haS alsO 
one-third enlarged (author's illustration). , . i . -**■• 

been reported m Mis- 
sissippi. The insect involved in these cases is the pecan or hickory- 
nut weevil, a pest which is evidently destined to become one of the 
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Fig. 2.— Paragon Chestnut Growing on Plane Surface, where Clean Methods 
OF Cultivation can be Practiced. 

[From photograph by E. O. Reist.] 



Fig, 1.— Paragon Chestnut Orchard, Growing on Hillsides, Showing Impossibility 
OF Clean Orchard Management. 

[From photograph by E. G. Reist.] 
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principal drawbacks to the cultivation of the pecan. Indeed, in many 
parts of the South it already divides that distinction with the husk- 
worm, so that it has been truthfully said that what the husk-worm 
leaves the weevil destroys. 

The beetle (fig. 25) is about the same size as the larger chestnut 
weevil, from which it may be distinguished by its much duller color * 
and by the relative lengths of the first and second antennal joints, the 
first joint being longer than the second in the pecan-infesting species. 

The larva differs from that of prohosoideua in being decidedly yellow, 
having the head bright red and 
wider than long. Its cervical 
plate also is darker. The pupa 
is similar to that of the larger 
chestnut weevil. 

The distribution extends 
from New York to the Gulf, 
and westward at least to Iowa. 

The life history of this wee- 
vil, as it occurs in the pecan in 
the South, is, so far as can be 
gathered from reports from 
Georgia and Texas and from 

I , ° . Fig. 25.— Pecan weevil (BotanintM carya;): a, female, 

laboratory experiments, very doraal Ylew; 6, same, lateral view, in outline; c, head 

similar to that of the chestnut ^^ rostrum and antenna of male-about two and 

., . ,. , .t , one-half times natural size (author's illustration). 

weevils. According to the ob- 
servations of Mr. H. A. Halbert, at Coleman, Tex., the female begins 
to deposit her eggs in August while the pecan is still immature, and 
the larva usually escapes from the nuts in the latter part of Septem- 
ber and in October; but most of them do not issue until the husks 
open, allowing the nuts to fall. In Georgia they have been found in 
the nuts as late as the middle of January. 

BEMEDIES. 

The same care in the selection of the site for a pecan orchard is 
advised as in the case of chestnut culture, with this difference, that the 
grower should avoid planting in the vicinity of wild pecan and hickory 
of whatever kind. The entire crop, also, should be harvested or hogs 
should l?e turned in to devour what nuts are left. At Thomasville, 
Ga., Mr. Wilmon Newell observed in 1904: that where swine and 
chickens had had access to a pecan grove, the ground was well rooted 
and scratched up and there was less loss from weevils than in the pre- 

« The groTmd color is uniform dark brown, nearly black, and the scaly covering 
(which characterizes the chestnut weevils) in this species is hair-like on the thorax, 
fine and somewhat sparse on the wing-covers, and much duller, with little or no 
mottling. Moreover, the beak of the female is, comparatively, a little shorter, 
although of about -the same curvatore, and is less widened at the base. 
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vious year. Evidently both hogs and poultry devour the larvse in tiie 
ground. 

At the time that bisulphid of carbon was first suggested as a remedy 
for chestnut *' worms" it was feared that the firm and compact shell 
would hardly permit the gas to penetrate and kill the contained larv». 
Experience, however, has shown that this remedy is successful in the 
case of chestnuts, and it is not impossible that it might be adapted to 
pecans, using a larger amount of the chemical and a longer exposure 
in a perfectly tight receptacle. We can as yet scarcely advise this 
method on a large scale, but it should certainly be tried experimentally. 

The Hazelnut Weevil. 

(BcUaninus obtusus Blanch. ) 

Hazelnuts or filberts are injured in much the same manner as are 
chestnuts and pecans and by a similar weevil. Injury was recognized 

as early as 1841, but was attributed to 
other species than that under considera- 
tion. Owing to the comparatively slight 
importance of the hazel as a nut tree in 
this country, few notices of losses from 
weevil attack have been recorded. The 
weevil which affects the nut was not 
differentiated from others of its kind 
until 1884. In 1891 it was reported as 
badly damaging hazelnuts in Iowa. 
The beetle (fig. 26) differs from others 

Fig. 26.— Haxelnat weevil (Balaninu$ which attack edible nutS, CXclusivC of 

o6<i««w), adult: a, female, doraai view; acoms, by its shorter, morc robust form 

b, head from aide; c, head of male , i . i i « t. • i x 

from gide-eniaiKed (original). and shorter beak.« It IS about one- 

fourth of an inch in length, and the 
beak does not exceed half the length of the body. The vestiture 
varies from gray to ochreous, and the elytra are moderately mottled. 

This species occurs from Massachusetts and New Hampshire, west- 
ward to Minnesota and Texas. Injury has been noted in Massachu- 
setts, New York, Indiana, Iowa, and Minnesota. 

Of the life history little has been recorded beyond the fact that the 
"worm" issues from the side of the nut, and that paired adults have 
been found on hazelnuts in July. 

REMEDIES. 

Since hazels are not cultivated in this country to any extent, no rem- 
edy need be employed other than gathering entire crops and destroy- 
ing isolated bushes where it is unprofitable to gather the nuts. It 
would be quite possible, owing to the small size of the hazel plant, to 
control this species by jarring, as for the plum curculio. 

a The appendices of the claws are broadly rectangular, and the femora or thighs 
are armed with large teeth. The scape of the antenna in the female is long. 
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POTATO CULTURE NEAE GREELEY^ COLORADO. 

By J. Max Clark. 
Special Agent, IrrigaHan and Drainage InvestigationSf Office of Experiment Staiione, 

INTRODUCTION. 

For more than twenty years Greeley has been famous in all the 
Western States for both the quantity and the quality of its potato 
crops. From very small beginnings in the gardens of the town in the 
spring of 1870, when the Union Colony settled at this point in the 
Poudre Valley, through larger experiments, first in 6-acre tracts 
planted in the outskirts of the place in 1871, then in 10 and 20 acre 
fields, planted under colony canal No. 2 in 1872, and still larger areas 
with each recurring year since those times, the business has grown to 
its present important proportions. The district devoted to this lead- 
ing product, if we compare it with the unirrigated areas in the arable 
States to the east of us planted in corn or other crops, is of course of 
very limited extent; but it is probable that no other section of equal 
extent. East or West, in any State in the Union, where there is sys- 
tematic cultivation of general farm crops, can compare with it, either 
in the annual aggregate of gross products or in the amount of money 
realized from them. 

EXTENT OF THE GREELEY POTATO AREA AND MARKETS. 

Greeley is the principal shipping point of this potato area, which 
extends to New Windsor on the west, to Eaton and Ault on the north, 
and to Lasalle and Kersey on the south and .east, none of which points 
is more than 12 miles distant from Greeley. The region described in 
these general terms includes perhaps 300,000 acres, but much of this 
is unirrigated land. It probably includes not more than 125,000 acres 
of tillable irrigated land. Not more than half of this is ever plajited to 
potatoes, and of the portion which from experience has been found 
especially adapted to this crop not more than 25,000 or 30,000 acres 
are planted to potatoes in any one year. Within this small compass, 
all in Weld County, are grown more than half the potatoes produced 
in the State of Colorado. For more than a decade shipments have 
ranged from 4,000 to 7,000 carloads each year, and the gross receipts 
of the farmers have been from $500,000 to $1,250,000. 

Aside from Denver and the mountain towns, the main markets are 
in Texas and Oklahoma. Many potatoes are shipped to Kansas and 
Nebraska, some to Memphis and other river points, and in case of 
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partial failure from rot or other causes in other States, as notably in 
1903, considerable quantities to Chicago, and even to Boston and New 
York. 

There are other localities in the State, notably in the ^^ divide region'* 
south of Denver, and in the mountain valleys and parks, where pota- 
toes aria grown without irrigation in considerable quantities. But in 
the Greeley district this is impossible to any extent even in years of 
greatest rainfall. It is a curious fact that, while most growers at 
Greeley incline to the theory that growing potatoes on sandy ridges, 
and with no more water than is absolutely necessary, gives the best 
quality in the tuber; yet, on the other hand, it is hardly to be ques- 
tioned that the potatoes grown in any of the other lo<^ties named 
will not compare, either in yield or quality, with the potatoes grown 
at Greeley. 

ntRIOATION AND ALFALFA AS FACTORB OF BUCCB8B. 

During the first or experimental years in the business a number of 
conditions prevailed which do not now exist on the older cultivated 
farms. There was in Colorado from 1870 to 1875 no forage plant 
adapted to upland cultivation. Red clover had been tried, but had 
not succeeded; timothy also, but its bulbous roots had proved too 
toothsome to the grasshopper. Alfalfa arrived in 1873, but had not 
yet come into general use, and its potentialities for lightening up and 
fertilizing arid soil were unknown and hardly suspected until a much 
later date. One of the first things discovered when the settlers b^an 
to break up, irrigate, and cultivate the upland soil in Colorado was 
that they could neither successfully irrigate a planting of potatoes or 
corn to bring it up in case of an insufficient rainfall to germinate tuber 
or seed, nor apply water during the earlier stages of growth without 
endangering the aftergrowth and ultimate yield of these crops. If, 
after planting, the usual rains failed and water was applied, tiiere 
almost invariably resulted a poor stand, and sickly, spindling, unhealthy 
vegetation even where the seed germinated at all. It was, in fact, for 
many years the belief of the best farmers, based on experience, that 
it also injured potatoes to irrigate them before they were in blossom, 
or at least until the vines were of sufficient size to shade the earth 
about the crowns of the hills. When, however, these farmers began 
to turn under alfalfa stubble, or growing fields of this wonderful plant, 
from 1 foot to 18 inches high, preparatory to the planting of a crop of 
potatoes, a change in conditions was quickly observed. Now, if the 
winter has been an unusually dry one, and virtually all moisture 
resulting from the irrigations of the previous season has been lapped 
up by the winds, the field to be devoted to potatoes can be irrigated 
before plowing it; or, having been baiely able to plow the ground 
without irrigation, if the expected rains do not follow, the grower 
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proceeds with planting, and, if necessary, immediately furrows out the 
rows between the easily distinguishable lines left by the planter, and 
turns in the water. And this operation is almost invariably attended 
by success. Furthermore, if the late May rains, which can be 
depended on five years out of every six, prove in any instance only 
sufficient to sprout the seed and bring the young plants above the 
surface, there is no longer any hesitation to irrigate then or at any 
later period of growth when, in the judgment of the experienced 
farmer, conditions require it. 

ROTATION OF CHOPS AND SHEBP FEEDING. 

Systematic rotation of potatoes with other crops, as well as the 
cleanest and most thorough cultivation, is practiced. The intensive 
farming or cultivation found in other parts of the United States, 
whether in the tobacco fields of Connecticut, the hop fields of New 
York, the celery trenches of Michigan, or the onion gardens and the 
cabbage patx^hes around any of the great eastern cities, is not superior 
in any respect to that which is practiced on the potato farms around 
Greeley. In general, one or at most two crops of potatoes succeed 
the turning under of a three-year or four-year old alfalfa field. In 
some instances a second crop following the one on fresh alfalfa sod is 
found to yield even better returns than the first. A third, very rarely 
planted in succession, almost invariably results in a poor crop. After 
one or two crops of potatoes, therefore, following alfalfa, there usually 
follows a crop of wheat, and after wheat, perhaps barley or. oats, and 
then with the second grain crop, and sometimes even with the first, a 
fresh seeding to alfalfa is made, and there follows another two or 
three years in hay crops. Corn is not cultivated to any extent in the 
potato area for two reasons: (1) Potatoes are a better crop to rotate 
with grain than is corn, and (2) we are so near the mountains that the 
nights are too cool for profitable returns in corn. 

Sheep feeding has recently become quite an industry within the 
potato belt. The sheep utilize the alfalfa hay crop, which has been 
found by experience to be better adapted to fattening lambs for the 
market than any other forage plant, and the great quantities of manure 
from the feeding pens, being hauled back onto the fields, are found to 
enormously increase the yields. Heavy coatings of sheep manure in 
a measure postpone for a time the necessity of rotating with alfalfa. 
It has also been found that a light coating of manure turned under 
with the alfalfa sod will produce still heavier returns in potatoes than 
can be obtained by a heavier coating on wheat or other grain stubble 
to be plowed for potatoes. 
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U8B OF MACHINRRY AND METHOD OF CUTTING 8KKD POTATOES. 

Every operation in potato cultivation, from planting to harvesting, is 
performed by machinery (PI. XXXI). The planters in use are more 
perfect in their automatic action in dropping the seed than are any of 
the various machines for sowing or drilling grain, and the diggers, 
after years devoted to the experimental stage in their construction and 
application, do their work to perfection. Machines have even been 
used for cutting up the tubers into sections for planting, but for 
various reasons, some of them obvious, they have not been successful. 
The nearest successful approach to the use of a machine for this pur- 
pose is a method of cutting now quite generally employed. A wide 
bench is boxed in on the ends and one side and divided into two or three 
compartments, all open in front. To each of these compartments is 
attached a sack on hooks, and along the open side of the bench in the 
middle of each compartment is fixed in an upright position a shoe 



Fio. 27.— Bench for cutting seed potatoes. 

maker's knife or common steel table knife (fig. 27). Onto this bench 
are then shoveled the potatoes to be cut for planting, and in front of 
each compartment a man takes his position on a box or stool. He 
seizes the tubers in rapid succession and by pulling them against the 
blade quickly cuts each one into two, or four, or eight pieces, accord- 
ing to its size, the pieces being then dropped into the open sack. By 
this indirect method of using the knife two fairly good cutters will 
prepare each day all that is ordinarily required for one planter. 

SEED POTATOES. 

Great care is exercised in the selection of seed potatoes, and many 
experiments have been tried by farmers to determine the best size to 
be planted. But it has never been satisfactorily demonstrated that a 
large potato is better for seed than a small one, or that a whole potato is 
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Plate XXXI. 
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better than a piece containing one or more eyes. A whole potato will 
maintain its vitality for a longer period in dry, improperly prepared 
soil, and under these adverse conditions such seed will result in a bet- 
ter stand, but otherwise we have never been able to discern any 
advantage resulting from the use of whole rather than cut tubers, or 
of large pieces rather than smaller ones. Consequently, after many 
years of experience and close observation in the business of growing 
potatoes in this region, our farmers almost invariably use small pota- 
toes for' planting purposes. In fact, they care very little how small 
the tuber may be if it is perfect in form and true to type. A very 
small potato is sometimes planted whole, but is more often cut into 
halves; the next size above it is cut into quarters, while the potato 
that is just below the shipping size is usually cut into eight pieces. 

The words "true to type" may require explanation. For some 
reason that the growers are unable to explain, the best varieties 
obtained from other regions and constantly brought here to replenish 
or entirely replace our own, manifest from the very first year's plant- 
ing a tendency to ''run out," as we term the process of degeneration, 
and to revert to the forms of the original tuber from which we pre- 
sume all our modern improved varieties were derived. A round or 
slightly flat and oval variety with smooth surface and very few eyes 
in proportion to its bulk will, under this degenerating process, soon 
produce a large percentage of long, rough potatoes covered with knobs 
or irregular protuberances and thickly studded with deep-set eyes. 

The smaller-sized potatoes so generally used for seed are from that 
portion of the crop which drops through our coarser-meshed screen 
in sorting and sacking for the market. That is the first process of 
elimination, and the next is very carefully performed by hand. Every 
one of the malformed, deformed, degenerate tubers is thrown into the 
waste basket always sitting near at hand. In connection with this 
very important subject of seed potatoes another singular fact may be 
mentioned. It would most naturally be inferred by a novice in the 
business that in a locality and under a system of cultivation which 
produces such large yields of potatoes of such superior quality excel- 
lent varieties might be originated. This was the general belief at 
Greeley until the experiment was tried thoroughly and repeatedly, 
not only by private parties, but in the most careful and painstaking 
manner by the agricultural experiment station at Fort Collins. Never- 
theless, out of hundreds of new varieties so originated, and out of 
dozens that, even after a second or third experimental planting, seemed 
to promise extraordinary results, not one has been found worthy of 
general cultivation for the market. 
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METHOD OF GROWING. 

PREPARATION OF SOIL. 

At Greeley the soil is plowed deep for the potato crop. As a rule, 
three to four large draft horses are used with a 14-inch or 16-inch 
walking plow and from four to six with a sulky plow. Little fall 
plowing is done in the potato region, for the reason that, as a rule, 
the soil is too dry at that season, and there is seldom water in the fall 
with which to irrigate. 

PLAMTINO. 

The ground having been plowed and thoroughly harrowed, and the 
season for planting having arrived, while two or more men are 
engaged in the ^potato ^^ dugout" cutting up seed, the planter is at 
work in the field. With two horses attached, perhaps 6 acres per day is 
the average for each machine. Occasionally, on the larger farms four 
horses are attached to the planter, and by this means the area planted 
may be increased to 7, 8, or 9 acres per day. The planters are so 
constructed that they may be regulated to drop single pieces very 
accurately at distances of 9, 12, 15, or 18 inches in the row, according 
to the choice of the farmer, this depending in some measure on the 
variety planted, but more on the condition of the soil. Of course, a 
heavily manured or otherwise very rich field will stand closer planting 
than a poorer soil perhaps on another part of the same farm and still 
push a majority of the tubers to a marketable size. The distance 
between rows varies from 3 feet 6 inches to 4 feet. The closer plant- 
ing sometimes seen in other States is not practicable here for three 
reasons: (1) We use the standard cultivators of the corn region; (3) 
the heavy growth of vines usual with a good crop impedes the flow of 
water in irrigation; and, (3) a good, clean-cut furrow being essential 
in all but sidehill irrigation, it is impracticable to plant within nar- 
rower limits than thbse indicated. 

The season for planting begins about May 20 and ends with the first 
week in June. Few potatoes are planted later than June 1 and not 
many before May 20. A comparatively small acreage is annually 
planted in early potatoes, but the yield nine times out of ten is very 
light in proportion to that of later plantings. This difference proba- 
bly results from the fact that the main growth of the tuber in the ear- 
lier plantings necessarily takes place in June, the driest month of the 
growing season. This view is supported by the fact that the seasons 
of greatest success with early potatoes are those in which there is an 
unusual quantity of rain in June. At all events, yields of potatoes from 
April and early May plantings as a rule average only from 30 to 50 
sacks of marketable potatoes to the acre, while the yield from -later 
plantings ranges on good farms from 75 to 200 sacks. A sack holds 
from 110 to 120 pounds, according to the skill shown in stuffing the 
sack. 
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CULTIVATION. 



Cultivation follows planting very closely. In fact, on large farms 
and where plowing has preceded planting any length of time or when 
heavy rains have intervened between plowing and planting, it is 
quite common to see the cultivator at work on one side of a field before 
the planter has retired from the other. The planter opens a narrow 
furrow before the dropper, and the two indrawing shares cover the 
seed, leaving a plainly discernible ridge. It is, therefore, even more 
feasible to cultivate a field immediately after planting and before the 
crop is up than a little later, when the plants are all in sight and care is 
necessary to prevent covering them or breaking oflF the young plants. 
The potatoes are cultivated from three to five times, according to the 
season and rainfall, or the application of water, and until the vines so 
cover the ground between the rows that it is no longer practicable to 
get through them with cultivator and team. After each irrigation, or 
after any heavy rainfall that may occur, the scientific irrigator and 
potato grower sets his cultivators at work just as soon as the condition 
of the soil will permit, no matter how recently he has gone over the 
field. 

IBBIQATION. 

If rains occur after planting sufficient to bring up the crop and carry 
it well forward in the season, it is preferable not to use water until 
the vines shade the ground and are in blossom and the tubers are 
beginning to set. But, as before stated, rainfall is not relied upon to 
bring the crop up to this stage, and whenever conditions seem to 
require it, whether to sprout the seed or to supply moisture necessary 
for steadily continued growth, water is turned on. And whenever it 
has been necessary to begin using water, if it can be prevented, the 
soil is never allowed to become thoroughly parched and dry from that 
time on to the end of the growing season. Experience has shown that 
a field of potatoes, having once been stimulated by the artificial appli- 
cation of water, must be watered at frequent intervals to prevent a 
setback in growth, and that a check in the growth of either plant or 
tuber after one or more irrigations is more injurious by far than if 
the plant had in the first place been considerably pinched for the want 
of moisture. 

The conditions under which irrigation should take place have been 
stated in general terms, but it would be difficult, if not impossible, to 
indicate to a novice through written directions just when the conditions 
actually exist; for instance, the absence of moisture after planting 
to such an extent that the sprouts will never get up through the dry 
earth is a matter that only actual experience can determine; and there 
is the early period of growth when the vines for lack of moisture get, 
to use a conunon expression, ^^ black in the face," come almost to 
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a standstill, and irrigation is required to insure steady and continaed 
development of vine and tuber. Here again knowledge can be obtained 
only after long observation and experience. Irrigation is applied early 
and late, as the conditions require, as before stated, and, except witli 
the comparatively small area devoted to early potatoes, the season ends 
in all ordinary seasons only with the first week in September, and 
sometimes even later. 

Formerly, and before the construction of reservoirs to furnish an 
additional supply of water for late irrigation, potatoes were irrigated 
tiiree or four times in the season, according to the supply of water, 
which was usually insufficient and precarious. Now the crop b irri- 
gated from four to ten times, depending on the character of the soil 
and the rainfall, the latter always in the Greeley section an uncertain 
quantity. By this more liberal use of water than was for a long time 
deemed necessary the average yield of potatoes has been more than 
doubled within the past ten or twelve years. 

An ideal application of water to a growing potato crop would require 
that the water should never rise above or stand around the base of the 
plants at the crown of the ridge or hill. This is, however, imprac- 
ticable in general cultivation. With very short rows and a very even 
slope, such as seldom exists on average farms, it would be possible to 
approach this ideal, but as a matter of fact very little attention is 
generally paid to the matter. There is always but a given quantity 
of water, and the question with the farmer is usually how to apply it 
to the best advantage in getting over his field in the shortest time 
compatible with the best results. To that end he divides his water 
into just as many furrows as it will fill sufficiently to make it flow off 
rapidly down the slope. He is careful by means of cross laterals not to 
run the water too great a distance without change, because that would 
waste both time and water. Then he depends on prompt and thorough 
cultivation to prevent the ground from baking about the vines when 
they are small, where the water will inevitably in places back up and 
break over the ridges. 

MEOHANIOAL DEVICES AND METHODS OP APPLYING WATER, 

Various devices to facilitate distribution and several methods of appli- 
cation are in use at Greeley as elsewhere in all irrigated regions. Winged 
shovel plows (tig. 28), corn listers, and double-moldboai*d plows (fig. 29) 
of various designs and makes are used to open the furrows for carry- 
ing water between the rows. The common plow is often used to turn a 
right and left double furrow for larger sublaterals for the conveyance 
of water along the margins of fields, the plow being sometimes followed 
by what is known as a wooden V scraper, with a tongue attached 
to displace the loose earth and clean out the ditch. Sometimes 
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the shovel only is used to clear the ditch bottom after this double 
plowing with a common plow. A better implement, and one quite 
generally used in all the section about Greeley, consists of a double- 
moldboard plow some 2 feet or more across its bottom from tip to tip 
of its shares (fig. 30). This, drawn by 2 to 6 horses, makes an excel- 




FiG. 28.— Winged shovel plow for furrowing out 



lent lateral for conveying water through or across fields of any crop, 
whether grain, alfalfa, sugar beets, or potatoes. 

Not the least useful of all the devices used in aid of irrigation is the 
canvas dam (fig. 31). This consists of a piece of heavy canvas from 3 
to 5 feet long and from 4 to 8 feet wide, according to the size of the 



Fio. 29.— Purrowing-out plow. 

different laterals in which it is to be used. This may be nailed to a stout 
pole for the larger sizes or an old hoe handle or other stick for the 
smaller dams, or a wide hem may be sewed on one edge lengthwise of 
the canvas and the pole or stick inserted. Such a device placed in the 
smaller interior laterals or even in the larger supply laterals across 
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margins of fields, with a little dirt placed upon the lower edge of the 
apron formed on the bottom by the canvas, the top edge being sus- 
tained by the pole or stick placed across the lateral from bank to bank, 



Fio. SO.— Lateral plow. 

constitutes a most effective dam, which will remain temporarily in posi- 
tion while in use even more securely than a dam made of loose earth. 
In the irrigation of potatoes the ground is furrowed out with one 
of the plows described above, the supply lateral is constructed across 

the upper edge of the field 
to be irrigated, and, if the 
field is very large, along the 
margin also, parallel to the 
rows down one side and 
across the middle at a lower 
point (fig. 32). The irri- 
gator, with a shovel and 
several canvas dams, per- 
haps of different sizes, be- 
Fio.si.-canvasdam. Ri^s at the uppcr end and 

at the highest corner of the 
field, and placing a dam in the sublateral at a distance of from 3 to 12 
rows from the corner, carefully places two or three shovels of dirt upon 
the flap to hold it in position when the water strikes it. Then, having 
raised the gate in his main lateral not far distant, he lets in his supply 
of water, which, passing at once down the sublateral to the canvas dam, 
strikes it and comes to a stop, and after settling its sides and bottom 
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firmly against the ditch surface all around, rises, backs up, and begins 
to flow down the furrows, the ends of which the irrigator has mean- 
while opened with his shovel. In a small field of from 10 to 20 acres, 
or even in a much larger field, where the fall is great, the water turned 
in at the top of the rows, as here described, will flow through the entire 
length without a change; but in larger fields of from 40 to 160 acres, 
very common at Greeley, that would be impracticable. It would be a 
waste of both water and time, besides being likely to result at times in 
injury to the crop. It is therefore usual to have one or more cross 



Fio. 82.~Plazi of potato Irrigation. 

laterals plowed at intervals down the field. Having carefully noted the 
progress of the water down his first set of rows until it reaches their 
ends below, or the first cross lateral, perhaps midway of the field, the 
irrigator now places a second dam farther along in his first lateral, so 
as to take in from 3 to 12 more rows, according to his supply of water; 
he then opens their ends, and taking out the first canvas dam lets the 
water down with a rush to the second, after which he immediately 
closes the mouths of the first set of furrows with dirt. Thus, he con- 
tinues across the first or upper section of his field until in turn all the 
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rows have been thoroughly irrigated. If the size of the field has 
made it necessary to open one or more cross laterab, be then diverts 
his entire supply of water down the lateral at the side of bis fields and, 
having previously placed a canvas dam in this side lateral at its point 
of intersection with its first cross lateral, he repeats bis first operation 
by placing another dam in position to take the water into from 3 to 
12 rows at the new point of intake, and so proceeds until the irrigation 
of the whole field is complete. Various modifications of the plan here 
described are practiced on rough sidehill farms, or where for other 
reasons it is not entirely applicable. But the method outlined will in 
general fairly illustrate the system in use in the potato, corn, and beet 
fields. 

Although potato cultivation is practiced in different localities in the 
older States on even a larger scale than in the vicinity of Greeley, yet 
there are comparatively few farmers in this country who have ever 
seen 160 acres, or even 80 acres, of potatoes in a single field. Such 
areas are by no means the rule at Greeley, but a block of 20 acres is 
regarded as a ''small patch," 40 acres is but a usual field, 80 acres is 
not unconmion, and a quarter section in one solid square not unknown. 
And in a country where the lines of demarcation are so distinct 
between aridity and irrigation that on one side of a ditch all is the 
greenest of verdure, while just across it and only a few feet away all 
is as brown as the Sahara, there are few more pleasing, inspiring 
sights than one of these large potato fields when in full blossom. 
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PRACTICAL ROAD BUILDING IN KADISON COUNTY, 

TENNESSEE. 

By Sam 0. Lancabtbr, 
Chief Engineer Madison County Good Roads Commission, 

The purpose of thb article is to give the plain facts relating to the 
construction, cost, and maintenance of first-class stone roads in a 
codnty of west Tennessee, where it was necessary to transport all 
material by rail; and in order that the reader may be able to compre- 
hend these facts more fully, a few statistics are here given regarding 
area, population, taxable values, etc. 

FACTS ABOUT MADISON COUNTY. 

Madison County is situated in the central part of west Tennessee, on 
the plateau slope above the Mississippi Valley. Jackson, the county 
seat, is located approximately in the center of the county. 

The census of 1900 gave the population of the county as 36,333, and 
of the city of Jackson as 14,511, although from a recent school census 
the population in the county is now estimated at 41,135, and con- 
servative estimates place the population of Jackson at from 19,000 to 
20,000. 

The county has an area of 512 square miles, or 328,091 acres, with 
an assessed valuation of $1,942,925, an average of $5.92 per acre. In 
the city of Jackson there are 3,111 blocks, with an assessed value of 
$2,543,553, besides an assessed value of personal property amounting 
to $705,955. The assessed valuation of railway, telegraph, and tele- 
phone companies in county and city amounts to $954,368.64, upon 
which there was collected in 1904 an ad valorem tax of $3,331.66. 
Thus, it will be seen that the total assessed taxable values in the 
county amount to more than $6,000,000. 

The tax rate paid by residents of Madison County for State and 
county purposes is $1.12 per $100 of assessed valuation, which assessed 
valuation, however, is very low. 

Of this tax, 12 cents is for the payment of interest on the good- 
roads bonds, of which $300,000 has been authorized and $150,000 
issued. 

It will be seen that, when the remaining $150,000 is issued, a slight 
increase in the rate may be necessary to meet the interest, but this will 
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not exceed 5 or 6 cents on each $100 of assessed valuation. Moreover, 
with the rapidly increasing values, the rate of taxation will be reduced 
in a few years to the present rate or even below it. 

THE INCEPTION OF THE WORK. 

The spring of 1888 found Jackson, Tenn., a country town with a 
population of less than 10,000, and only mud streets. 

The Illinois Central Railway Company placed two coaches at the 
disposal of the city council and some dozen or more representative 
citizens, and invito them to become the guests of the company for a 
visit of ten days to the cities along its northern and western lines. 
The citizens returned from the trip with the determination to at once 
improve the conditions of their own city, and began by constructing a 
system of sewers and other public improvements. Subsequently, 
they proceeded to macadamize all the principal streets. 

PHBLIMINABY XKYBBTiaATIOMB. 

The improvement of the streets of Jackson led to a desire to better 
the condition of the country roads, although nothing was accomplished 
for several years. Three of the main roads crossed a river valley 
near the city limits, and these are popularly known as "levee ''roads. 
It had been the custom to plank these levees*in order to render them 
passable during the winter months. Through the Young Men's Com- 
mercial Club of Jackson, the writer was requested in the fall of 1893 
to submit some facts to the county court. As a result, it was shown 
that the first cost of such planking was greater than that of macad- 
amizing, while, in durability, the wood could not be compared to 
stone. It was urged that, if stone were used, it would serve to edu- 
cate the people who traveled these roads, and subsequent facts have 
proven this to be true. The first stone was laid on these levee roads 
in 1894, and the cost of repairs on the first road improved has been less 
than $500, or less than $33 per annum per mile. 

GOOD B0AD6 CONVENTION OP 1901. 

Although the macadamizing of these levee roads proved highly sat- 
isfactory, and those interested in better roads sought by every means 
to extend the system, nothing was accomplished until June, 1901, 
when a good roads convention was held in Jackson, extending through 
one week. Governors from adjoining States were invited to be 
present, much interest was aroused, and many prominent men 
addressed the meetings. The Office of Public Road Inquiries of the 
Department of Agriculture sent representatives to direct the building 
of a piece of exhibition road; Mr. M. O. Eldridge, of that Office, 
gave an instructive lecture, with stereopticon views. Ten carloads of 
stone were contributed, and 1,000 feet of exhibition road was built. 
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Fig. 1.— Poplar Corner Road, Built June, 1901. 
[This portion of the road was built of rounded water-worn material and is in bad repair.] 



Fig. 2.— Poplar Corner Road, Built June, 1901. 
t[Thi8 portion of the road, built of novaculite, has received no repairs and is in perfect condition.] 



Digitized 



by Google 



Digitized 



by Google 



BOAD BUILDING IN MADISON OOUNTY, TENNESSEE. 825 

The Mobile and Ohio Railway gave five carloads of gravel, which 
came from Tishomingo County, Miss., and also donated the freight 
on five carloads of Novaculite rock from quarries located on its line, 
some 30 miles north of Cairo, in Alexandria County, 111. The Illinois 
Central Railway and the National Good Roads Association supplied a 
train-load of modern machinery and tools, which were used in addition 
to the steam roller and road toob owned by the city of Jackson. The 
Illinois rock was extremely sharp and angular, and was delivered 
screened into three sizes; and it was laid in the usual manner, which 
will be fully described later. The Tishomingo County gravel was 
water-worn and somewhat rounded in form, and while it bonded well it 
did not produce such good results, as may be plainly seen by comparing 
the two figures of Plate XXXII, showing the road after it had been 
in use three and a half years. The material was put down at the same 
time, on the same road, with equal care, and in the same manner. One 
material was angular, sharp, and properly screened for use, making an 
ideal road, while the other, water- worn, rounded, and not screened, 
soon went to pieces. 

Although this object-lesson road was built in June, 1901, it has had 
no repair whatever; the side ditches have not even been cleaned, and 
it has been subjected to heavy travel. All the stone used in extending 
this road a distance of 2 miles during the past summer was hauled over 
the road, some of it by traction engine during extremely dry weather, 
yet, on that part built of novaculite, the surface is practically perfect. 

MABB MSETINa OF 1903. 

The enthusiasm created by the good roads convention and the con- 
struction of the object-lesson road served a most valuable purpose, 
but time was required for the facts to be digested, and the process 
was greatly hastened by the "winter of great mud," 1902-3. When 
it came, the burden could no longer be borne — the roads were impass- 
able; it required two strong mules to draw a milk wagon with two 
milk cans, and all day was consumed in going a few miles. For more 
than six weeks this condition prevailed. No one attempted to pass 
over these mud roads except in case of dire necessity. The farmer 
was locked in and all trade was stopped. The opportune moment had 
arrived; a mass meeting of all the citizens of the county was called, 
and those who could get to it came. All wanted good roads, the only 
difference of opinion being as to the best means for procuring them, 
and after a long discussion which seemed likely to prove disastrous, 
some contending for a direct tax and a few roads each year, and others 
wanting to issue bonds, a farmer arose and addressed the meeting as 
follows: 

Mr. Chairman, I am jost a plain burner and have no business trying to talk in this 
meeting. I am all covered with mad; there is mad on my boots, and all over my 
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clothes, and my hat is all spattered up, too. I walked to this meeting because my 
horse couldn't travel the roads. I've got a little farm and sawmill out on the Poplar 
Corner road, just a little over 2 miles from town, and if I could climb up on a hard 
road with my truck and what lumber I've sawed, I could clear enough in one day to 
pay my tax on that road; but I haven't got it. 

I bought some groceries from you [turning to a merchant] this month; yes, $5 
worth, for I carried them out on my back; but if I had a good road, it would have 
been $25, I am sure. 

This plain statement brought the question home, a hearty Iftugh 
went round, and a motion prevailed, without opposition, to instruct 
our representative in the State legislature to draft a bill autiiorizing 
our county court to issue bonds in the sum of $300,000, bearing 4 per 
cent interest, and extending over a period of thirty years. 

LEGISLATION 8DCURED. 

The bill immediately became a law. It provides that the first 
$150,000 shall be used in the construction of roads within a radius of 
6 miles from the corporate limits of the city of Jackson, and the sec- 
ond $150,000 in the construction of roads within a radius of 10 miles 
from the corporate limits. The first issue was sold at par. The writer 
was chosen as chief engineer to direct the construction of the roads, 
and work was begun in June, 1903. 

ORGANIZATION AND PLAN OF OPERATIONS. 

The county court is composed of forty-four magistrates, each dis- 
trict having two representatives, except the district in which Jackson 
is situated, which has eight. This being rather a large body, the 
court, in order to facilitate matters, created a commission known as 
the Madison County good roads commission, in whose hands it placed 
all authority possessed by it for the construction of a system of 
improved roads. 

This commission is composed of five representative men, members 
of the county court, residing in diflferent parts of the county; the 
chairman of the county court is also by reason of his office a member 
of this commission. 

The funds are held in trust by the good roads bonds trustees, under 
whose direction the bonds are sold, and to whom all moneys are 
intrusted. The funds are deposited equally in the five banks of the 
city, and the board of trustees is composed of one representative from 
each bank, together with the chairman of the county court. 

The execution of all work and the purchase of all tools, materials, 
etc., are under the direction of the chief engineer and the good roads 
commission. Proper vouchers are issued by the chief engineer in pay- 
ment for all bills when properly countersigned by the secretary of the 



Digitized 



by Google 



ROAD BUILDING IN MADISON COUNTY, TENNESSEE. 327 

good roads commission and two of the bonds trustees, who constitute 
the finance committee, and then by the secretary, who is the chairman 
of the county court, and who issues the checks. The funds are thus 
safeguarded and kept in a businesslike way. 

MATERIALS AVAILABLE FOR ROAD BUILDING. 

The situation of the county and its geological formation are such 
that no material suitable for road building has been found in the 
county or its immediate vicinity. Beginning in northern Alabama 
and extending through the northeastern part of Mississippi, thence 
through Tennessee, following closely the Tennessee River through 
western Kentucky, crossing southern Illinois and Missouri, then down 
through the State of Arkansas and out into Indian Territory there is 
found a rock commonly called ''chert," and known in Illinois as 
Dovaculite. 

This material seems to have been prepared in nature's laboratory 
especially for road building. As it stands in the quarry, it has 
innumerable cracks and seams which are filled with a fine material of 
high binding power. The use of dynamite or powder is required to 
throw it down, whereupon it breaks into irregular forms with very 
sharp edgeB. 

The material first used by the city of Jackson came from the Ten- 
nessee deposit, about 48 miles east of Jackson. A large quantity of it 
was used on the city streets, and the three levee roads spoken of were 
paved with it The material was not screened, and the large pieces of 
stone had to be broken with hand hammers, requiring considerable 
care and expense to insure its being well done in order to prevent large 
pieces from working to the surface, as they will always do in time, to 
the great detriment of the road. 

In the spring of 1898 the city wished to improve certain streets, and 
on inquiry found that no material could be procured from the Tennessee 
quarries, because the railway companies were ballasting their tracks; 
hence it became necessary to look elsewhere. Bids were received for 
material from Tishomingo County, Miss., as well as from the Illinois 
quarries. There being but little difference in the bids, and the Illinois 
material being screened and furnished in three sizes, the latter proposal 
was accepted. Since that time the city has secured practically all the 
material for paving its streets from this source, but the county uses 
some material from the Tennessee deposit also. 

The city streets are kept in good repair, at comparatively small cost, 
and this is done under the direction of the writer, as city engineer. 
Some of these streets have been in use for five years without any 
repairs whatever, and are still in excellent condition. 
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COOPERATION OF THE RAILWAY COB1PANIE8. 

Without the hearty cooperation of the railway companies, the con- 
struction of stone roads in this county would have been so expensive 
that it could never have been accomplished. 

The Nashville, Chattanooga and St. Louis Railway Company deliv- 
ered this material on board cars at Jackson for 1^^ cents per 100 pounds, 
with a haul of from 43 to 50 miles, while the Mobile and Ohio Railway 
Company, with a haul from Alexandria County, 111., of 130 miles, pays 
the Illinois Centml Railway Company's bridge toll over the Ohio River 
bridge at Cairo and delivers this material on board cars at Jackson for 
2f cents per 100 pounds. It should perhaps be explained that in 
securing this last-named rate the attention of the company was called 
to the fact that large shipments of lumber from the pine forests of 
Mississippi and Alabama were made daily to northern points during 
the summer months (which is the ceason for road building). These 
cars were returning empty, and, as the officers of this company had 
for a long time advocated the building of good roads, they consented 
to name a rate which would allow these empty cars to return to us 
loaded with stone. 

LOCATING THE ROADS. 

Before starting any construction work a complete survey of all the 
roads within a radius of 6 miles was made, maps and profiles were pre- 
pared, and, where changes in location seemed advisable, these were 
projected. After a careful consideration of cost, grades, and align- 
ments the best routes were selected; and so far as possible the plans 
thus formed have been executed. It is a sad fact, however, that engi- 
neers and commissions may propose, but county courts dispose. 

Straight lines and easy grades may be laid out on paper so as to 
avoid many a winding way or an awkward turn; you may seek "to 
remove mountains" by curving around their bases, but, if Bill Jones 
or Tom Smith is left on the old road, trouble ensues, sympathies and 
jealousies are aroused, and every man who ever traveled that winding 
road becomes an ardent admirer of its steep hillsides and devious 
course; and, cost what it will, the engineer receives peremptory orders 
to "stay in the old road." There have been exceptions, and some 
important changes have been made in order to shorten distances and 
avoid steep hills, but in almost every case we have had to pay exces- 
sive rates for rights of way, and sometimes to resort to condemnation 
procedure. 

Two changes were projected, but never made, which would have 
greatly improved the alignment and removed four long grades having 
a vertical ascent of 14 feet in each 100; in one case the new road would 
have traversed a valley route, fulfilling all the requirements of two hill 
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roads for a distance of more than 2 miles (fig. 83), and, although the 
saving effected would have been more than $12,000, the opposition 




MAP OF 
/1MADI80N CO.TENN. 
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Fxe. 83.— Boad map of Madison Coonty, Tenn.: The heavy black lines show roads that have been 
macadamized: the doable lines show the more important roads not yet improved; the broken lines 
show where new alignments were proposed, which would have effected a saving of more than 
$12,000, had they been accepted. 

was such that we '^ staid in the old road," and made the best of a bad 
proposition. 

LABOR EMPLOYED. 

All work is done under the immediate direction of the chief engi- 
neer, assisted by a competent corps of men in the field, who properly 
execute the work in its several . branches. Hired labor has been used 
throughout, with the exception of a small prison force under the con- 
trol of the county workhouse commission. Many other localities 
have used their prison labor in the construction of permanent roads to 
very great advantage; and it is possible to have this force do the 
greater part of the work of grading roads and unloading the stone, 
and in some cases the work of quarrying, crushing, and screening the 
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rock. No contracts have been let, except for tools, machinery, stone, 
and such other materials as are necessary. The laborers are almost 
exclusively negroes. 



CONSTRUCTION OF THE ROADS. 

A road, like every other piece of human work, is good or bad just 
in proportion to the amount of skill and ingenuity that has been used 
in its construction and maintenance. 

Many inquiries are received regarding the method of constructing 
the roads in Madison County, and, in order to impart a more adecjuate 
idea of the system used, illustrations showing different stages of the 
work from start to finish are given. Figure 34 shows standard cross 
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Fio. 34. — Standard cross sections of finished road. 

sections of finished road. Plate XXXIII, figure 1, shows an old road 
as it appeared April 15, 1904. The clearing in the distant woods 
indicates the location of the new road. At this point the road was 
straightened and put on better ground. 

The grading of the road having been completed and rolled with a 
steam roller, Plate XXXIII, figure 2, shows the force at work prepar- 
ing the road for the reception of the first course of stone. It will be 
noted that the road machine in the distance, which is first used, and 
which rounds the dirt to the center, is being followed by a small f oroe 
of laborers, who dress the surface accurately to lines. 

The road is again thoroughly rolled with a steam roller, as shown in 
Plate XXXIV, figure 1, until the surface no longer yields; all the 
depressions are filled with earth as they appear, so that when the road 
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Fig. 1.— The Evolution of a Country Road— 1. April 15, 1904. 
[At this point the rood was straightened and placed on better ground.] 



FiQ. 2.— The Evolution of a Country Roao— 2. May 18, 1904. 
[Finishing up the grade of the newly opened road.] 
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FiQ. 1.— The Evolution of a Country Road^3. May 18, 1904. 
[Rolling the grade with the 10-ton steam roller.] 



FiQ. 2.— The Evolution of a Country Road— 4. May 19, 1904. 
[First course of stone, 4 inches thick, applied; now being rolled.] 
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16 ready for the stone the fouDdation on which it must rest is as solid 
as it is possible to make it. In all constructions men have learned the 
impoi-tance of solid foundations. If a road is to resist the wear to 
which it is subjected, the greatest care must be used in securing the 
best possible foundation. 

The first course of stone, about 4 inches in thickness, is then applied 
(see PL XXXIV, fig. 2). It is of a size that will pass through a 3-inch 
ring. The stone is wet before rolling, the general practice being to 
sprinkle it thoroughly by means of a portable tank or wagon sprinkler 
of the type commonly used on city streets. This, however, has been 
found expensive, especially during extremely hot weather, as the water 
evaporates rapidly when sprinkled on the hot stone, and it is diflBcult 
to haul a heavy tank of water over this coarse, loose material. There- 
fore, it was arranged to wet each wagon-load of stone as it passed out 
to the road. If hauled from the city, a convenient hydrant is used. 
In other cases a running stream is utilized. Where no other source 
of supply is available, a 3-inch well is bored, sometimes having a 
depth of as much as 150 feet, and, with the aid of a portable gasoline 
or hot-air engine of, say, 2-horsepower, all the water necessary is sup- 
plied to properly wet 400 cubic yards of stone per day, and also fur- 
nish water for steam roller, teams, etc. , at a cost not exceeding $2 
per day. 

In rolling the stone it should be remembered that it is best to first 
roll thQ edges and gradually approach the center of the road, as by 
this means the material is more thoroughly compressed and the crown 
is retained. 

Having completed the rolling of the first course of stone, a second 
layer 2 inches thick, of a size which will pass a li-inch ring, is spread 
on as evenly as possible, being thoroughly wet and rolled as before. 
All depressions are then filled with the same material, and after rolling 
smooth, still another course is added, the material used being fine 
screenings, varying in size from that of a pea to the smallest particles. 
This last course is then wet and is rolled until the whole is thoroughly 
compacted and bonded into one-concrete mass, having a thickness of 
6 inches at the center and 4 inches at the sides. (PI. XXXV, fig. 1.) 
Only a sufficient quantity of this fine material should be used to 
insure the filling of all voids and to properly bond the top course, a 
common error being to apply it unevenly or to an excess, which causes 
it to '* pick out" in holes and wear badly. 

Care must be taken to see that the road is properly ditched and 
drained, as no road can stand, however well it may be built, where 
the all-important question of drainage is neglected. An eminent 
authority has described a good road as " one with a tight roof and a 
dry cellar." 
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Some of the old Roman roads, built of heavy stone and mortar, have 
a thickness of 3 feet; but the best modern road builders have demon- 
strated that it is no longer a question of how much is put on, but how 
well it is put on. 

Telford and Macadam dug sufficient stone from the old Homan 
roads throughout England and Scotland to entirely reconstruct them 
by the new methods of road building which have been accepted by the 
civilized world. They appreciated the importance of breaking the 
stone and placing it so as to cause the particles to wedge together. 
These eminent men lived before the introduction of our modem road 
machinery, which has done so much to facilitate the construction of 
roads as well as to increase their durability. 

PHYSICAL TESTS AND BINDING QUALITY OF MATERIAL. 

The material which has been us 3d in constructing the roads of 
Madison County possesses most excellent binding qualities, which are 
so necessary to the life and quality of any road. While binding power 
is possessed by many materials, there are many instances where fail- 
ures have occurred solely on account of the selection of material which, 
while possessing great hardness, would never bond. Extensive 
research has been made to determine, if possible, what really consti- 
tutes this natural binding quality, and many theories have been 
advanced. The Department of Agriculture has organized a Division 
of Tests, which is endeavoring to determine the exact nature of this 
important factor. Comparatively recent tests have developed the faot 
that with many rocks continued grinding while wet produces a higher 
cementing power. Microscopic examination reveals a substance very 
much resembling glue. The Division of Tests referred to has been 
created for the pui*pose of testing and reporting on the fitness of mate- 
rials for road building, and will doubtless prove of incalculable service 
to road builders. By methods now well established this Division is 
able to say just what materials are best suited to road building in each 
particular locality, and in what degree they possess a '^ natural bond." 
The results of actual construction have proven the correctness of these 
methods. The use of a certain amount of water, and then pressing 
and grinding the particles together with heavy rollers, keeping con- 
tinually at it until the road is solid and begins to dry, are essentials to 
success in making a good road which will have a ^' tight roof" and, if 
properly drained, will always have a " dry cellar.'* 

BRIDGES AND CULVERTS. 

As far as possible all waterways crossing the roads are made per- 
manent The small openings, up to 24 inches in diameter, are made 
of standard double-strength culvert pipe. From 24 inches up to and 
including openings 5 feet square, " reenforced" concrete constructions 
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are used; but as yet nothing larger than this has been built. Wooden 
bridges are used for the larger openings, and all are built to carry 
safely a load of 15 tons. 

As reenf orced concrete is rapidly coming into general use, a descrip- 
tion of this construction should prove of interest. The spacing of the 
corrugated steel bars used and the thickness of the concrete are varied 
to suit the span and load, the concrete bearing the compression and 
the steel bars taking the tension strains. The corrugations of these 
bars prevent any slip or movement occurring between the concrete 
and the steel, thus insuring perfect union of the two. The steam 
roller shown in Plate XXXV, figure 2, weighs 10 tons. The opening 
shown is 5 feet square, having bars 6 inches apart, and the thickness 
of the concrete is also 6 inches. The culvert shown occurs on a curve 
where a stream crosses at a decided angle, so that the difference in 
cost between a long wooden bridge and this concrete structure was not 
very great. The cost of a 5-foot culvert of this type, under average 
conditions, including head and wing walls, is $9 per linear foot; with- 
out wing walls, $6.20. 

COST OP MATEBIAL AND OON8TBUCTION. 

Madison County now has 29.15 miles of improved roads, of which 
4.88 miles are the three levee roads built in 1894, or more than ten 
years ago; 24i miles represent the work which has been done since 
June 1, 1903, at a cost of $115,681.71, which includes every item of 
expense, as will be seen by reference to the following itemized state- 
ment: 

Cost of road eonstrudion in Madison County since June 1, 190S. 

Machinery and tools ^7, 044. 95 

Blacksmithing and repairs 402. 34 

Bock (delivered on board cars at Madison Coonty sidings) 48, 885. 64 

Grading, haaling, and laying, complete 43, 660. 46 

Permanent waterways 6, 518. 43 

Bight of way 1,177.71 

Engineering, surveys, and superintendence 7, 016. 35 

Office expenses 975.83 

Total expenditure to date 115,681.71 

COST OF STONE. 

The average cost of the stone from the two sources is 99 cents per 
cubic yard free on board the cars at the quarries, and there is a shrink- 
age of approximately 10 per cent, due to settlement in transit, as shown 
by difference in measurements at the point of loading and on arrival 
at destination. 

In calculating the quantity of material necessary to construct a road, 
it should be remembered that the difference between the measurement 
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of the material on cars or wagons at the quarry and after beings thor- 
oughly rolled in place on the road is close to 25 per c«nt. 

It will be seen that the cost of the stone, on account of transporta- 
tion from distant points, represents the largest item of expense in the 
construction of the roads. 

The Madison County roads vary in width from 12 to IG feet, the 
wider roads being near the city of Jackson. 

COOT OF GRADING PSR CUBIC YARD. 

Next to the cost of stone comes the cost of grading, which varies 
widely according to topography and reduction of grades. Profiles of 
two roads (figs. 35 and 36) will illustrate this clearly. 



FiQ. 85.— Profile of Christmfuville road: Figures at left denote eleyation; stations numbered at the 

top are 500 feet apart. 

On account of the nature of Madison County soil, which washes 
badly, the condition of the old roads makes it necessary in many places 
to fill deep ditches and to widen cuts where the old roads are narrow 
and worn down by long use. In some cases it was necessary to incur 



Pio. 86.~Proflle of Lower Brownsville road: Figures at left denote elevation; stations nambered ol 

the top are 500 feet apart. 

the expense of picking down the side walls by hand before it was pos- 
sible to use teams and scrapers to advantage. Those who are familiar 
with the cost of grading know that this is expensive. In other cases 
the grading is light, but the old surface, which is flat and irregular 
and often filled with brush which has served during the winter to 
keep the traveler from sinking out of sight, must be shaped and 
rounded to meet the new conditions. The old brush must be removed; 
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and, while the number of cubic yards of earth which must be handled 
is small, the cost per cubic yard is thus greatly increased. 

The average cost of grading per cubic yard has been approximately 
26 cents, some of it being done as low as 8 and 10 cents, while under 
other conditions it has cost as much as 40 cents. 

COST OP GRADING PER MILE. 

The average cost of the work, not including the price of the stone, 
but including the cost of grading, preparing foundation, rolling, 
unloading the stone, hauling it to the road, and laying it, complete, has 
been 91,800.43 per mile. The cost of unloading and hauling alone has 
been $584.56 per mile. As Jackson is near a river valley, most of the 
roads constructed thus far have climbed out of this valley and over 
divides. These roads have been made wider, and grades have been 
reduced from a maximum of 14 per cent, or a vertical rise of 14 feet 
in each 100, to a maximum not exceeding 6 per cent, or a vertical rise 
of 6 feet in each 100; and in many cases the reduction has been even 
greater than this. Farther out these steep grades are not so common, 
nor is it necessary in sparsely settled districts, where travel is light, 
to reduce them so greatly, nor will the roads have to be so wide; hence 
the cost of grading will be much less. 

COST OP HAULING WITH TSAlfS. 

The cost of hauling the material to the road comes next in impor- 
tance, and) where the distance is great, constitutes one of the largest 
items. 

With the ordinary farm wagon provided with the slats and side- 
boards commonly used, and holding 1 cubic yard, it was found that 
the average team would travel,^ in a day of ten hours, an average dis- 
tance of 24 miles, and it required continual urging to accomplish this. 
The price paid being f2.50 per day for wagon, team, and driver, and 
the haul being only one way, the cost per cubic yard per mile for 
hauling is, therefore, 20.83 cents. 

During the fall months, the weather being cool, a different plan was 
tried, a 10-hour day being based on 28 miles of travel for each team 
at the above-named rate. Signboards, placed at regular intervals 
along the road, mark;(Bd the time in hours and minutes allowed the 
owner of each team for material delivered between these points, a 
record being kept by the foreman in charge. Some drivers pushed 
their teams extremely hard, and forced them to travel as much as 40 
miles, so that, at the close of the second day's work, the team was laid 
up on account of overwork; on the other hand, a few fell below the 
former earnings, but solely on account of inferior teams and incompe- 
tent drivers. The distance of 28 miles with favorable weather condi- 
tions was found to be all that a good team could cover in ten hours, and 
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be able to keep at it continually. The cost at this rate is, therefore, 
17.86 cents per cubic yard per mile of actual haul. 

COST OF HAULING WITH TRACTION ENGINSB. 

As the length of haul increases, the number of teams required to 
handle the material multiplies rapidly. Where the stone is shipped 
by rail a considerable distance, and is delivered in certain fixed quan- 
tities each day, teams must be found, or their substitutes. This regu- 
larity of shipment is necessary in order to provide steady employment 
for the men at the quarries, as also for the regular movement of cars. 

It is a difficult matter to find always enough teams to meet the con- 
stantly increasing demand of long-distance hauls, and with teams the 
cost soon mounts up. The spilling of the new stone along the surface 
of the completed road, coupled with the continual grn^ding under 
narrow-tired wagon wheels, is calculated to break the surface and 
injure the roads. On this account it seemed desirable to undertake 
hauling by means of traction engines. 

Through the editor of a well-known publication devoted to tliis 
interest the name of every builder of traction machinery in the United 
States was secured. Bids were obtained on two traction engines 
and ten steel cars especially designed for this particular purpose. A 
contract was awarded under the guaranty that the outfit would prove 
a practical success for use in hauling stone to be used in the construc- 
tion of a system of country roads and be able to show a saving of 25 
per cent over team hauling, the tests to extend over a certain period 
of time. The engines were to be capable of drawing 30 tons up a 6 
per cent grade at the rate of 2 miles per hour, weight of engine not 
to exceed 11 tons, and to carry coal and 300 gallons of water. While 
returning with the empty cars the engine was to develop a speed of 6 
miles per hour by shifting into a high-speed gear. Plate XXXVI, 
figure 1, shows one of these engines taking water 3i miles from the 
starting point and drawing four cars of stone each containing 6 cubic 
yards. 

The cars or Wagons dump and spread the material automatically, 
and can be i*un in either direction without the necessity of turning 
around, it being only necessary to turn the engine, which can be accom- 
plished easily in a very short space. The wagons follow one another, 
and in turning short angles track perfectly. The wheels are broad 
and serve as rollers to compact the roads more thoroughly. On 
a haul of 3tV miles they were able to travel 35 miles in a day and to 
draw each time 20 cubic yards. On account of winter weather, con- 
struction work on the roads was suspended and the tests have not 
been completed. 

While traction engines have been used extensively throughout 
Europe and played an important part in the Boer war, they have not 



Digitized by Vj 



oogK 



Yearbook U. S. Dept. of Agriculture, 1904. PLATE XXXV. 



FiQ. 2.— Concrete-Steel Culvert, 5 Feet Square; 10-ton Roller. 
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Fig. 2— Campbells Levee Road in January, 1905. 
[Road wna improved in 1894; repairs have cost only $33 per mile per annum since.] 
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been extensively used in this country for hauling on public roads,, and 
a great deal must be learned b}'^ experience. The writer feels safe 
in predicting that, with the growth of the movement for better roads, 
and the increased haul as these roads are built away from the source 
of supply, hauling with traction engines will come into general use 
and will reduce the cost of delivering the stone on the roads to less 
than 10 cents per cubic yard per mile after taking into account all 
proper charges, such as operating expenses, fuel, oil, depreciation, 
interest, etc. 

COST OF BNOINEERING, 8URVBY8, SUPBBINTBNDBNCB, AND OFFICB 8BBVICB. 

These important parts of the work have been executed with the 
smallest possible force. E^ch man has been deeply interested in his 
particular line, and his work has been well and thoroughly done. 
£ach was impressed with the fact that the future of improved roads, 
in this section at least, depended on the practical success of our roads. 

The cost of engineering, superintendence, and surveys will compare 
favorably with similar work done in any other State, it being $7,016.35, 
or only about 6 per cent of the total amount expended. The oflBce 
expense is also small, when it is considered that the engineer issues all 
vouchers after having carefully checked every bill, makes all pay 
rolls, and pays each individual laborer by check. 

SAND FOUNDATIONS. 

The general character of the Madison County soil varies from allu- 
vial to sticky red clay, and there are some strata of sand. There are 
numerous instances where the roads traverse valleys and sand has 
washed in, making the roads heavy and extremely difficult to travel. 
In the outset of our work the question most often asked was, What 
are you going to do when you come to the sandy places? 

As a matter of fact, nothing makes a better foundation for a stone 
road, provided, of cojirse, that it is properly ditched, so that when 
i-ain and floods come the sand is not washed from under — for, after all, 
sand is made up of minute particles of stone. 

We have built some heavy embankments entirely with sand taken 
from the bed of a neighboring stream, it being the most available 
material, and after completion only a few inches of soil has been 
spread over the whole before adding the stone. The sides of the 
embankments are then planted with a jointed grass known in this sec- 
tion as "Bermuda," which grows rapidly, spreading by means of 
underground rootstocks, holding the soil and preventing it from 
washing. In the Northern States, where this grass does not grow, 
wild honeysuckle is a good substitute. The Pennsylvania Railroad 
uses it extensively to prevent its roadbed from washing. No finer 
roads are to be found than those which we have built on sand, since 
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it provides an excellent underdrain, which adds greatly to the life of 
the road. 

Nine out of every ten men who passed over these sand roads during 
construction had something to say about the foolishness of using sand 
for this purpose^ all predicting failure. When the same citizens now 
travel these roads, their teams pull with ease many times the former 
loads and cover the distance in less than half the time. 

MAINTENANCE OF THE ROADS. 

As previously shown, the cost of maintenance on the levee roads first 
built has been small. The labor has been performed by the workhouse 
force. The first roads built by the good roads commission in June, 
1903, are now in excellent repair, and no work whatever has been done 
on them. They will naturally require some repairs, which should be 
made systematically. In the care of roads, as in everything else, the 
proverbial ''stitch in time" prevents great waste. The legislature of 
1905 has been asked to enact a law abolishing the ineffective system in 
vogue of "working out" the road tax and, instead, require a reason- 
able cash tax, the maintenance and care of the roads to be in the hands 
of the good roads commission. 

Cast-iron mileboards, having raised letters, and mounted on iron 
T-posts, have been planted in concrete and serve as permanent mark- 
ers. A quantity of suitable stone for repairing the road is piled 
around them. Still other piles of such material are placed at the end 
of each quarter mile, and thus the material is always at hand when 
needed. Repairs can be made in the spring season, when the frost 
comes out and the rains have washed the surface clean. The new 
material then added to fill the holes will more readily bond — for it 
should be remembered that, if new material is thrown into a dirty dry 
rut or hole in the road it will not adhere, or it is easily loosened 
again bj heavy travel, as the loose dirt prevents the new material from 
uniting with the old. 

It is the purpose of the commission to place one man with a mule 
and cart in charge of certain sections of road, he being responsible to 
the commission for its condition. A daily report to be filed in the 
office of the chief engineer on printed blanks will indicate the exact 
work done by this man each day. 

Prompt attention insures a small expense for repairs, and the cost 
will be less to the taxpayer than under the present antiquated system, 
where the road is seldom repaired until it can no longer with safety 
be traveled. 

The cost of repairs on the first of the levee roads improved in 1894 
has been less than $33 per mile per annum, while the cost of repairs 
and maintenance of the old plank road amounted to $684 per mile per 



Digitized 



by Google 



BOAD BUILDING IN MADISON COUNTY, TENNESSEE. 889 

annum. Plate XXXVI, figure 2, shows one of these levee roads as it 
appeared January 18, 1905, and illustrates their condition. 

RESULTS OF GOOD ROADS IN MADISON COUNTY. 

It has often been said that ^'good roads mark the line between bar- 
barism and civilization in any country." A few of our people, appre- 
ciating this fact, began many years ago planning to better the condi- 
tion of the roads and to meet successfully the resistance offered by 
objectors. Possibly the best has not always been made of the advan- 
tages oflfered, but the fight is being won; and the problem is being 
solved, locally at least, with a fair degree of success. The ability of a 
community to improve at least a portion of its more important roads 
has been demonsjtrated. A well-built piece of road in every com- 
munity is the best possible advocate for an extension of the system. 

We have in this county approximately 200 miles of important roads, 
roads possessing more than a neighborhood value, which ought to be 
improved; we have started at the center, the hub of the wheel, and 
will push the roads out as far as possible. With lighter grades, and 
profiting by the experience gained, we expect to have 80 miles of 
well-improved roads, or, better still, if the prison force is turned to 
good account, we may hope to have even 90 miles of these good roads 
when the authorized $300,000 has been expended. 

LAND VALUES INC&BASSD. 

Since the construction of these roads began in June, 1903, the land 
values throughout the county have increased, in many instances from 
20 to 100 per cent, and the city property has greatly advanced in value. 
There are no houses ''to rent" in Jackson; builders are busy, numbei^s 
of new real-estate oflBces have been opened, large tracts of farm land 
are being subdivided, and prices are being paid which astonish the 
most far-seeing champion of this now popular movement. 

New families from adjoining counties and States are constantly com- 
ing in, some to make their homes in the city and others wanting farms 
on the "good roads." Still others, looking ahead and anticipating 
profits, have made purchases 5 and 6 miles back from these roads, pay- 
ing largely increased prices. 

To illustrate this, as well as to show a typical change made in the 
location of a road, a map (fig. 37) and a profile (fig. 36) are given showing 
the old road, which climbed to the top of a hill 71 feet in height, turned 
a right angle, and descended again to a point lower than the starting 
place. A hard fight was required to secure a change, and right of 
way had to be bought, but the road, built as indicated across the hypoth- 
enuse of the triangle, avoided the hill and made a magnificent road, 
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with no more grade than is necessary for proper drainage, so that a 
team now pulls all that the wagon will sustain. 

The farm on the top of the hill had been owned for several years by 
a bank, it having been taken to satisfy a debt, and had fallen into neg- 
lect, being badly washed. The tenant, an indifferent one, who lived in 
the single poor cabin on the 162-acre tract, paid $100 per year rent 
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Fio. 87.— Alignment of Lower Brownsville Boad; also the line of the old road. For iwoflle, see 

figure 86. 

A progressive real -estate dealer purchased the tract at a price consid- 
erably above that which the bank had asked only one year before, divided 
it into three tracts, and sold it again to three representative farmers. 
Good homes are now being made for the reception of families on each 
of these three tracts, fruit trees are planted, and thrift and industry 
prevail where indolence and improvidence existed but a short time 
before. 
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SUGAEBEET SEED BREEDING. 

By J. E. W, Tracy, 
Seed Experty Bureau of Plant Industry, 

INTRODUCTION. 

Although the manufacture of sugar from beets in the United States 
dates back three-quarters of a century, the enterprise has not been 
successful from a commercial standpoint until within the last fifteen 
3'ears. Before 1890 only a few factories had been established in the 
United States, but since that date many have been built, until to-day 
we have fifty-four completed factories, besides several in process of 
construction. They have cost approximately $40,000,000, and have 
a daily capacity to manufacture approximately 4,800 tons of refined 
sugar from 42,300 tons of roots. The area required to produce these 
roots would be over 400,000 acres. The gross return to the farmer 
from the area cultivated last year was nearly $42 per acre. 

EFFECT OF INCREASE IN SUGAR CONTENT OF BEETS. 

The reported extraction for all beets worked in the United States in 
1904 was Hi per cent, or 230 pounds of commercial sugar manufactured 
from each ton of roots. In Germany, where the raising of sugar-beet 
seed and the manufacture of sugar have probably reached their highest 
development, the percentage of extraction is considered to be so largely 
dependent upon the quality of the seed used that the most carefully 
managed factories insist upon having all the seed used by them grown 
under their own supervision and on such soils and under such climatic 
conditions as experience has shown to be best adapted to their particular 
localities. Here in America comparatively little attention is paid to 
this matter, and consequently certain factories have been financial fail- 
ures, largely because of negligence as to the actual character of the seed 
they distributed to their growers. It is conservative to say that the 
average percentage of extraction in this country c^ould be increased at 
least 2 per cent by the use of as high a grade of seed as is used in 
Europe. This increase of 2 per cent in the available sugar in the beet 
would make a difference of 40 pounds of refined sugar to each ton of 
roots worked, which, to a factory working 50,000 tons of beets a year, 
would mean an increase of 2,000,000 pounds of sugar. At this rate 
the total product of all the factories in the United States in 1903 would 
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have been increased by more than 40,000 tons. Such an increase would 
mean the difference between profit and loss to many factories, with no 
increase of capital tied up in their plants and with but a slight increase 
in the actual cost of production. Where a ' ^ flat rate," that is, a uniform 
rate paid for all roots regardless of their sugar content, is in vogue, 
there would be no additional expense for the roots; but where a "slid- 
ing scale " is used, the price paid depending upon the sugar content, 
an increase of 50 cents per ton for roots would be incurred. The cost 
of hauling and slicing the roots and the extraction of the sugar would 
not be increased, while the chief additional expense would be in the 
purifying and handling of the finished product, both of which are com- 
paratively inexpensive items in sugar manufacture. 

It can readily be seen that our factory men must be more careful to 
secure seed of the best quality, as it is essential to the profitable work- 
ing of their factories. It seems positively astonishing, to one who has 
observed with what care and thought the factory men in Europe attend 
to the selection, breeding, and culture of their seed, that sugar men in 
America give so little attention to the seed they plant. Sometimes a 
brand of seed is bought because a favorite clerk acts as the paid agent 
of its producers or of those who furnish it; sometimes because the 
grower and the factory manager were school friends; many times 
solely because it is cheapest — cheaper by a few cents a pound, but dearer 
by many thousand dollars in the value of the sugar output. The dif- 
ference in the cost of the best and the cheapest grades of seed is rarely 
more than 4 cents a pound, so that, allowing 18 pounds to an acre for 
planting, the additional expense would amount to but 72 cents per 
acre. The average yield of roots for the entire United States last 
year was 8.4 tons to the acre, which, with an increase of 2 per cent in 
the available sugar, would give an increase of 336 pounds of sugar per 
acre «*t an additional cost of but 72 cents per acre for the seed. The 
total extra expense for seed for a 600-ton factory would be $3,600, 
while the sugar output would be increased 2,000,000 pounds, valued 
at some $90,000. ' 

DISADVANTAGE OP RELYING UPON FOREIGN-GHOWN SEED. 

While there are careful and painstaking gi'owers in France and 
Germany, where the great bulk of the sugar-beet seed used in this 
country is produced, there are many who are not only careless in their 
methods but dishonest in their practice in handling sugar-beet seed. 
They pose as growers and claim to make extensive analyses every year 
of individual roots, whereas in reality they simply buy seed where they 
can do so most advantageously, regardless of its quality. A large 
proportion of the seed used in the United States is furnished by such 
dealers, while the better class of German growers who, through fifteen 
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or twenty generations of plants, have conducted most careful field and 
experimental trials and annually spend thousands of dollars i*:* testing 
individual roots and making records and photographs of them, sell but 
very little seed here. This is largely due to the lack of interest and 
failure on the part of the American seed-buyers in investigating the 
methods and establishments of those from whom they secure seed. 

The information one generally secures from sugar-beet seed growers, 
not only as to their own business, but as to that of their associates as 
well, is frequently unreliable. Exaggeration is very common, and it 
is frequently impossible for an outsider to reconcile the results of his 
ov^n observations with the statements made, both in conversation and 
in print. Seed which is sold as having been grown in the most care- 
fal and scientific manner is often actually the cheapest and poorest 
grade of seed procurable. It consists of both new and old seed, 
which has been grown under widely different conditions of soil and 
climate, and is mixed together by specially constructed machinery. 
It is explained that the different lots of seed are mixed to insure an 
evenness both in the germination of the seed and in the quality of the 
crop. The absurdity of mixing all kinds and grades of seed to pro- 
duce uniformity in the crop is evident. 

It is generally admitted that the sugar beet, being one of our most 
highly bred plants, is very susceptible to the influences of both cli- 
matic and soil conditions; hence seed should be used which was pro- 
duced under the most favorable conditions for the production of beets 
best suited to each particular locality. The best seed imported is 
raised for the most part under very similar climatic and other condi- 
tions, but it is sown here in America under all conditions and in all 
soils, in New York and Michigan, Nebraska and Washington, and in 
the arid and semiarid regions of Utah and California. No single 
strain can be the best for all of these varied localities. We can never 
expect to secure the best results in our sugar-beet industry when 
we have such conditions in the seed branch of the business. 

IMPORTANQE OF GROWING SUGAR-BEET SEED AT HOBfE. 

It is absolutely essential to success that we secure the best quality of 
seed, and past experience has conclusively shown that we can not 
depend upon doing so from abroad. We must raise it ourselves, and 
in such a careful, scientific manner that it will not only be of the best 
quality, but will have such characteristics as will make it adapted to 
the particular needs and requirements of the locality where it is to be 
sown. Seed raised on a particular soil and under cei*tain climatic con- 
ditions may not be best suited for planting in like soils and under 
similar climatic conditions; in fact, very often it is not. Seed from 
comparatively poor soil may do best on rich soil, or that raised in the 
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East may do best when sown in the West. Only study and personal 
experience on the part of each factory manager can determine what 
seed is best suited for the conditions in his region. 

For several years efforts have been made to raise seed on a conmier- 
cial scale in various sections of the United States, particularly in the 
States of Michigan, Nebraska, Utah, Colorado, and Washington, but 
not until recently has any serious attempt been made to raise it from 
pedigreed roots, or in accordance with the scientific methods found to 
give the best results. 

EXCELLENCE OF AMERIOAN-GROWK SEED. 

During the last three years the Department of Agriculture has been 
conducting extensive experiments in testing American-grown seed in 
comparison with the best grade of imported seed procurable. These 
experiments have shown a marked difference in sugar content, purity, 
and yield, and in these qualities the American-grown seed compared 
most favorably with the imported. This is remarkable, as the 
American-grown seed was grown by seedsmen who had little knowl- 
edge and made little use of the scientific methods practiced in Ger- 
many. If ^ it is said that the superiority of American-grown seed 
in these trials was due to the fact that the imported European seed 
was of inferior grades, then it is high time we gave up depending 
upon Europe for our supply, as every effort was made to secure for 
these comparative tests the best grades of seed procurable in Europe, 
and the prices paid were as high as those paid by the most critical 
factories there. If it be said that the soil and natural conditions were 
responsible for the superiority of the American-grown seed, it makes 
more evident the desirability of growing our own seed and emphasizes 
the importance of our doing it according to strictly scientific methods. 

OUTLINE OF METHODS FOR PRODUCING SUGAR-BEET SEED. 

It is well to consider carefully the methods in breeding sugar-beet 
seed which are followed by the best European growers, and which are 
the result of long experience and most careful scientific investigation. 

There are three methods of producing sugar-beet seed: 

(1) Raising seed directly from roots selected according to physical 
characters, without analyzing them chemically. 

(2) Raising seed directly from individually selected and analyzed 
roots and testing the product of each root separately. 

(3) Raising seed indirectly from individually selected and analyzed 
roots. 

The first method is by far the cheapest and quickest, and as such is 
largely practiced, but by it we can not secure seed of the highest quality. 
It consists in eliminating all prongy and ill-shaped roots^ those sending 
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up seed stalks the first year, and all sickly and abnormal roots. Prac- 
tically all the remaining roots, regardless of their sugar content and 
purity, are planted for the production of seed, which in turn is sown 
and produces small roots, the product of which is placed on the market 
as commercial seed Unfortunately, much of the seed which comes to 
America is grown by this method, and the best results can never be 
obtained where it is used. 

The second and most scientific method consists in line breeding from 
roots excellent in form, texture, weight, sugar content, and purity, 
and which have been proved to possess the power to transmit their 
good qualities. The seed of each root is harvested sepai'ately, actu- 
ally tested in field trials, and if its product is found not up to the 
standard of excellence required it is discarded, no matter how supe- 
rior the root itself may have been. About one-half of 1 per cent of 
the roots tested are found suitable for breeding stock or for '* breed- 
ers," and these exceptional specimens ^-re used as foundation stock for 
new families. This method of producing seed directly from analyzed 
roots has decided disadvantages, as it is impracticable to produce 
large quantities of seed in this way, though it is by far the best-known 
method for the production of stock seed from which roots for use in 
the third method may be grown. Its great advantage lies in the fact 
that it makes possible the breeding from individual roots which have 
been most carefully tested and recorded and whose progeny are so 
isolated that it is possible to determine by actual test how closely they 
approach the mother plant, what qualities are hereditary in each 
mother root, and what influences are acting upon the plant. 

As the third method is the best and most practicable one used in the 
production of commercial seed, it will be described more in detail, as it 
is practiced by some of the most thorough, careful, and painstaking 
growers of Europe. 

THE BEST MBMOD OF PRODUCING COMMERCIAL SEED IN QUANTITY. 

The securing of good breeding roots is not only the most difficult and 
most expensive work connected with the culture of sugar-beet seed, 
but requires more earnest effort, together with more scientific and 
agricultural knowledge, than any other branch of seed raising. The 
character of the results is largely dependent upon the ability of the 
grower not only to grasp and understand the general principles of 
plant breeding, but also to recognize atavistic tendencies and other 
qualities of the individual plants. Success also depends largely upon 
a proper understanding of the laws governing the correlation of 
qualities, and a misunderstanding or neglect of these laws may be the 
cause of failure to produce seed of the highest quality, even when the 
greatest care and skill in other respects have been exercised. 
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In the proper selection of roots, many qualities and characteristics 
must be taken into consideration and their relative importance thor- 
oughly understood. Among these are the following: (1) The form 
and shape of the root and tho influence that its surrounding conditions 
have had upon it while growing; (2) the color and texture of both skin 
and flesh; (3) the color, shape, texture, and habit of the leaves; (4) the 
number of individual leaves and leaf circles; (5) the tendency to pro- 
duce seed stalks the first year and the influence that climatic and 
other conditions have had in developing this tendency; (6) the health 
and vigor of the roots, and what influence, if any, inbreeding and 
climatic conditions have had upon them. It is in regard to such 
matters as these that we must inform ourselves if we would raise as 
good sugar-beet seed as the most careful growers of Europe. There 
are practically no secrets regarding the planting of the seed, caring 
for the crop, curing, siloing, and analyzing the roots, and harvesting 
and curing the seed, which can not be learned by a careful observer, 
but there is much to be learned regarding the influence of correlated 
qualities, heredity, soil, and climate. (PI. XXXVU.) 

While the weight, high sugar content, and high purity are of course 
the points to be considered in breeding sugar beets, still they in 
themselves do not include all the qualities to be considered in select- 
ing roots for breeding purposes, but are in fact the ends to be attained 
and not the means by which we attain them. One must never lose 
sight of the qualities sought and obtained, and an exact type must be 
adhered to in the selection, which can only be done when the type is 
clearly defined and described. The qualities desired should be defi- 
nitely, clearly, and fully stated, and the statement supplemented with 
photographs or drawings, so that it is possible at all times not only to 
accurately describe the ideal sought, but to determine how closely the 
ideal has been approached. The qualities of the root were inherent in 
the seed from which the roots were grown, and their development is 
the result of the characters of the mother roots, including their pre- 
potency or ability to produce seed which will develop into plants like 
themselves. This prepotency is largely the result of hereditary influ- 
ences which can be surmised with a good deal of certainty frona the 
record and photographs of its ancestors. Even though one may select 
roots of good weight and high sugar content and purity, if, through 
want of prepotency or other causes, these roots lack the power to trans- 
mit those good qualities to their progeny, they are practically worth- 
less as mother beets. While occasionally individual roots may show 
remarkable powers as transmitters, yet, in the great majority of 
cases, it is only by breeding for the same qualities for a number of 
years that we may hope to secure constant results in the progeny. 
If for thirty or forty years all roots not conforming to a most strictly 
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defined typ^are discarded, as has been done in some places in Germany, 
it is reasonable to assume that the progeny of the roots retained will 
more nearly conform to that type than that of roots whose immediate 
parents were of the desired type, while their ancestors were of varied 
form and character. While individual variations occurring in a stock 
are to be avoided, and in fact when too many varying roots occur, 
the entire line must be discarded, still such variations may be used as 
foundation stocks for new families. The progeny of these varying 
roots, however, must not be considered either as of particular merit or 
as constituting a new family until, after several generations, they have 
shown their characters to be constant or fixed. While improvements, 
as with all sorts and varieties of vegetables, must be from individual 
plants, in practice the plants are not isolated and bred separately, 
but rather by families. Individual roots are analyzed, recorded, and 
photographed, and pedigrees of line breedings are made; these records 
are not, as relating to the progeny, wholly correct, for a number of 
roots closely approaching each other in shape, actual weight, leaves, 
habit, sugar content, and purity are grouped together and planted in 
one plot to constitute a family and become of necessity more or less 
cross-fertilized with one another. Even though these records do not 
include that of the influence of cross-fertilization, they are very essen- 
tial as records of the family as a unit, and upon them is based the 
entire system of the introduction of new blood and the breeding for 
definite qualities. The seed of each of the 50 or more roots which 
have been grouped into a family is separately harvested and tested by 
planting separately in the field, and any which show inferiority are 
rejected. 

EFFECTS OF SOIL AND ENVIRONMENT. 

While many seed growers and sugar men here in America do not 
generally concede that the soil, the nature and quality of fertilizer 
used, and the climatic conditions have a marked influence on the per- 
manent qualities imparted to seed, it is generally so believed among 
European growers, and these factors are considered of such essential 
importance by them that, generally speaking, they insist upon having 
seed grown in certain localities and upon particular soils, which either 
conform most nearly to those in their several localities or which expe- 
rience has shown them give the most satisfactory results. Such growers 
consider it positively necessary to resort toan invigorating, regenerating 
power where seed is grown continually in one section. This may be 
done by the introduction of new blood into a family, or, if preferred, 
stock from the same family that has been grown under different cir- 
cumstances and conditions. The practice of persistently growing an 
entire family on one farm under uniform conditions is recognized as a 
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mistake by European growers, who consider it absolutely necessary to 
have plantings of their seed in widely different sections and under 
different conditions. It is not meant by this that one lot of seed 
will show distinct signs of difference in a year or two; it may be but 
very slight or even indiscernible after a number of yeai-s; but it 
is considered a positive fact that, if seed is grown under exactly 
the same conditions and in the same kind of soil year after year, it 
will certainly show distinct signs of deterioration or *' running ouf 
Even when a soil and locality are found excellently adapted to the rais- 
ing of good seed it is vital to the continuance of the high quality of 
the seed either that it be regenerated by the use of new seed or that 
the same effect be produced by a change of soil and climatic condi- 
tions. These different conditions may be found in comparatively close 
proximity, possibly withift a mile or two. By the introduction of new 
seed is not meant seed of distinctly or even widely different type, 
but rather seed produced under somewhat different circumstances and 
containing some foreign blood. The proportion of this may be very 
small, as, in line breeding of animals, new blood having three-fourths, 
seven-eighths, or even fifteen-sixteenths of the original line answers the 
purpose. 

TESTING THE CHARACTER OF THE SEED. 

No matter how skillfully the work of selecting and breeding has been 
done, its results can be positively determined only by the most careful 
tests of the character and value for sugar making of the seed produced; 
and in this the German growers exercise a marvelous amount of care 
and skill. First, great care is taken to secure fields as uniform as 
possible in soil and other conditions, and no fields are used which 
have not been manured and cropped in the same manner for a number 
of years. It is, however, generally impossible to secure fields all 
parts of which are absolutely uniform in character; therefore, soil 
maps, including both physical and chemical analyses, are made which 
show the exact condition of all parts of the field. Where there is the 
slightest difference as to soil, drainage, or physical properties, the 
rows are made to run so that no sample will occupy unfavoi-able ground. 
Oblong, triangular, and irregularly shaped spaces of undesirable soil ai-e 
discarded, and the rows are made to run around them, so that the field 
has the appearance of having been planted in a most haphazard man- 
ner. As experience has shown that the yield of isolated roots is 
greatly increased by the fact of their being so isolated, the individual 
seed balls are planted one foot apart each way and covered by hand to 
the uniform depth of three-fifths of an inch. Should any ball not 
germinate, then two or three rutabaga roots are planted in its place. 
At harvest time, if it is found that any vacant places gtill occur, the 
roots surrounding these spaces are weighed and 50 per cent of their 
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weight is deducted, as careful records covering many years have 
shown that such roots increase to that extent by being so isolated. 
These tests should be, and with the best growers generally are, made 
in duplicate, so that each sample is tested in at least two fields in the 
same locality; and, where possible, a second complete series of tests is 
made in different sections and upon areas having different climatic con- 
ditions, the size of the plots in each case depending upon the relative 
importance of the sample or the amount of seed available. Careful 
and complete notes are kept regarding the growth and geneml charac- 
teristics, and the effect of climatic and soil conditions from the time of 
planting the seed, of every sample tested, so that comparisons may be 
made of the behavior of each in the various soils and sections where 
they are sown. Should the roots grown from any sample, on being 
tested in the laboratory, prove to be not as uniformly high in sugar 
content and purity as the original beets from which they were raised, 
the entire product of both roots and seed is discarrded. The remain- 
ing samples of seed of the gr^up are then put together and treated as 
one family. 

In the laboratory two different sets of tests are made. The first is 
a composite test to determine the value of any one sample as a whole, 
the second is an individual test to determine the value of each root. 
The first test is made of 25 or 60 roots, and is used to eliminate all 
poor samples or such as have deteriorated from their mother roots. 
This is a comparatively rapid and inexpensive process, for but one test 
is required of each sample. The second is expensive and requires much 
time and a well-equipped laboratory. (PL XXXVIII.) It is used for 
the selection of the best roots from such samples as show well in the com- 
posite test for use as breeders in carrying on line breeding. In making 
this test a core one-half to three-fourths of an inch in diameter is 
removed by a boring machine and tested for sugar content and purity. 
This final test is the severest and most complete that can be made, for it 
not only includes the actual performance of the seed, but its constancy 
as related to the qualities of its ancestors. Less than one-half of 1 
per cent of the roots tested in this manner are found suitable for 
breeding work. These ''mothers," as they are called, are planted, 
and the seed grown from them is termed "elite" seed. While it is 
difficult to determine the actual cost of this seed, most growers esti- 
mate it at from $5 to $10 a pound. Still, there are growers who adver- 
tise to sell true "elite" seed for a slight advance over the price of 
ordinary seed. The fact is that it is quite impracticable to furnish 
this seed for factory purposes, and claims that it is placed on the 
market are not only absurd but proof of intention to deceive. The 
true " elite" seed is used only for the production of small roots termed 
*' stecklinger," which in turn are planted and produce commercial seed. 
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SUMMARY OF STEPS IN SCIENTIFIC GROWING OF SUGAR-BEET SEED. 

The breeding and establishing of pedigreed sugar-beet seed families 
is a much more complicated process than with most other plants. 
Take, for example, the raising or establishing of a new family or 
strain of carrots or turnips, both of which are biennials similar in 
character to sugar beets. The best strain of seed procurable, planted 
in the late summer, will produce roots by late fall, when such as may 
be desired can be selected, planted in hot-beds, and, being transplanted 
under glass, will produce seed by spring. This seed can be immedi- 
ately sown, and from the resulting roots seed can be produced on a 
commercial scale before the following winter. Thus, in a year and a 
half, it is possible to produce seed on a commercial scale from a very 
limited number of plants. 

With sugar-beet seed it is a much longer process. If, for example, 
the best strain of §ugar-beet seed procurable is sown in the spring of 

1904, it will produce roots by the fall of 1904, from which the best 10 
roots may be selected according to their physical properties and chem- 
ical analysis. These may be planted in the spring of 1905 and will 
produce on an average 1 pound of seed from each root in the fall of 

1905. The larger portion, say 9 pounds, of this seed is sown to pro- 
duce roots for seed production, the remaining 1 pound being used for 
growing large roots to be used in testing the prepotent qualities of 
the seed. These tests will probably show that not more than 5 of the 
separate lots of seed are satisfactory ior breeding purposes, and the 
roots from the unsatisfactory lots will be discarded. This leaves but 
the roots grown from 5 pounds of seed for breeding purposes, which 
would probably be suflScient for planting not more than 2 acres for 
seed purposes in the spring of 1906. The yield from these 2 acres 
will produce from 2,000 to 2,500 pounds of seed in the fall of 1906. 
This seed is sown in the spring of 1907 to produce ^' stecklinger," 
which, when planted in the spring of 1908, will produce seed on a com- 
mercial scale in the fall of 1908. Thus, five years will have elapsed 
before the seed can be raised from selected /oots on a commercial 
scale. 

GROWING AND SILOING OF SEED ROOTS. 

The care and production of the roots from which *' mothers" are 
selected is the same as the care and production of roots grown for 
factory purposes, which have been fully discussed in the various reports 
of the Department on the *' Progress of the beet-sugar industry in the 
United States." The production of '^stecklinger," or the small roots 
used for the production of seed, differs from this only in the quantity 
and quality of fertilizers used, in the planting of the seed, and in the 
thinning of young plants. 
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Fio. 2. — Field Ready for Harvest. 

Views of a Portion of a 40-acre Field of Sugar-beets Grown for Seed at 
Fairfield, Wash., in 1904. 

[This is one of the few large fields grown in the I'nite*! States] 



Digitized 



by Google 



Digitized 



by Google 



SUGAB-BEET SEED BREEDING. 351 

The seed for the production of ''stecklinger" should be thickly 
sown in broad rows 12 to 18 inches apart, 20 to 25 pounds per acre 
beinpf used. Great advantage is secured by sowing the seed in broad 
rows rather than in narrow drills, as is customary when growing roots 
for factory purposes, for thereby two or three roots may be grown 
side by side and the number of roots secured to the acre greatly 
increased. While this crowds the roots, it is considered advantageous, 
as the crowding dwarfs the roots somewhat and hastens the time of 
ripening, thus giving them a longer time in which to harden off 
thoroughly before frost, and as a result they keep very much better 
through the winter. The young plants should be thinned to p,bout 1 
inch apart in the rows. The roots vary in size from one-half inch to 
li inches in diameter and weigh from 2 to 10 ounces. An acre sown 
to "stecklinger" will produce a suflScient number of roots for plant- 
ing 10 acres, which in turn produce from 14,000 to 20,000 pounds of 
seed. Before pulling, all roots showing any tendency to send up seed 
stalks, as well as those whose leaves do not conform to the type of the 
family, should be removed and destroyed, and, after pulling, all such 
roots as show any tendency to divert in any way from the original 
type selected should be likewise rejected. 

The greatest care must be taken in pulling and sorting the roots 
preparatory to siloing them for the winter, to see that none are bruised 
or injured, as such roots rapidly decay and are likely to so spread the 
infection that the entire silo may be destroyed before spring. There 
are a number of different kinds of silos, which, however, differ in 
detail of construction rather than in principle. A popular one is made 
by digging pits 15 inches deep, 3 feet wide, and about 9 feet long. 
The " stecklinger," with all the leaves on, are placed in these pits in 
long, hollow, tapering piles or '' ricks" running the entire length of the 
silo. The interior open space is about 12 inches wide at the bottom 
and is formed by piling the roots with the tops of the roots about 1 
foot apart on the floor of the pit and gradually drawing them together 
as other roots are placed in position, so that in the completed silo an 
air chamber runs the entire length of the rick. While silos of any 
length may be constinicted, they are seldom made longer than 9 or 10 
feet, for in case decay should start in any one portion, it might destroy 
the entire contents of the silo before spring. (PI. XXXIX.) 

WORK OF THE DEPARTMENT WITH SUGAR-BEET SEED. 

The Department of Agriculture, realizing the importance of the 
foregoing facts to the beet-sugar industry of the United States, has 
undertaken to assist in the establishment of a pedigreed strain of 
sugar-beet seed and to determine the environmental influences of the 
different sections upon this strain. This work has been established in 
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connection with the New York experiment station at Geneva, N. Y.; 
the Michi^n experiment station at Agricultural College, Mich. ; the 
Utah experiment station at Logan, Utah; with private parties under 
Departmental supervision at Holland, Mich., and in cooperation with 
a large sugar-beet seed grower at Fairfield, Wash. 

Experiments to determine the effect, if any, of various amounts of 
water applied at different times for irrigation purposes upon the 
permanent qualities imparted to seed are also being carried on at 
Logan, Utah, in cooperation with the experiment station there. 

As the work on these lines has just commenced, no detailed or def- 
inite report can be given at this time. At each of these places a large 
number of roots have been most carefully selected according to phys- 
ical properties and sugar content, and siloed. These roots, together 
with the seed raised this year from some selected and tested roots, will 
be planted the coming spring and seed will be raised in accordance 
with the methods practiced by the best growers in Europe. 

The work at Fairfield, Wash., has been very encouraging, and dur- 
ing the last year a representative from the Department has spent his 
entire time there carrying on the work according to the most scientific 
and approved methods. He has analyzed several thousand individual 
roots, and these are now in silo at that place. These roots include 15 
roots testing 24 per cent sugar in the beet, 50 roots testing 23 per cent, 
and 100 roots testing 22 per cent. In all, some 800 roots tested 21 per 
cent or more of sugar in the beet, and composite tests showed from 86 
per cent to 91.9 per cent of purity. 

From the best of these roots as well as from the best of those from 
the other stations, families will be bred from which the Department 
will furnish seed for breeding purposes to such seed growers or factoiy 
men as may desire it. This will require a number of years. 
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THE WEATHER BUREAU AND THE HOMESEEKER. 

By Edward L. Wells, 
Observer f Weather Bureau, 

MOVEMENT OP POPULATION IN THE UNITED STATES. 

In 1790 the center of population of the United States was in eastern 
Maryland; one hundred years later, in 1890, it was in southeastern 
Indiana, about 20 miles east of the town of Columbus; during the ten 
years from 1890 to 1900 it moved still farther westward, though, 
owing to the marvelously rapid growth of the large cities of the East, 
the great industrial awakening in the South, and the fact that most of 
the public domain available for immediate cultivation had been taken 
up prior to 1890, the distance covered was less than in any previous 
decade since 1810; and, notwithstanding these conditions, there is no 
doubt that the census of 1910 will show a continued westward move- 
ment of the median point of population. From 1890 to 1900 the popu- 
lation of Oklahoma increased from 61,834 to 398,831, or more than 
600 per cent; Arizona's population increased from 32,052 to 63,598, or 
more than 98 per cent; while that of Idaho increased from 84,385 to 
161,772, or almost 92 per cent. In Oklahoma, with a net gain in popu- 
lation of more than 300,000, there was a gain of less than 18,000 resi- 
dents of foreign birth; Arizona's gain of more than 81,000 includes 
less than 5,500 of foreign birth; while the increase in foreign-born 
population in Idaho compared to the total increase is as 1 to 25. Thus, 
it is seen that by far the greater number of those who have gone to 
make their homes in the rapidly developing States and Territories of 
the West are from other portions of our own country. 

The American people are a restless people; in the older countries 
the farmer is content to till the same soil from which his grandfather 
coaxed a living, haggling a little with landlord or steward, perhaps, 
about rent and improvements, yet with little thought of moving; but 
in our own country it is a rare thing to find a community where there 
have not been many changes in ownership and occupation within a 
generation. From the census of 1890 it appears that one in every 
five of the native-born inhabitants of the United States was at that 
time living in a different State from that in which he was born. 
The business of our cities is largely in the hands of farmers' sons, 
while men whose early lives have been spent in the city or town are 

363 
2 A1904 23 

Digitized by VnOOQ IC 



854 TEABBOOK OF THE DEPABTMENT OF AGBIOULTUBB. 

getting away and devoting their attention to agriculture; Northern 
men are developing the resources of the Souths and Southern men are 
achieving distinction in the Northern States; Western men are making 
themselves felt in the business life of the E^t, while in the West the 
question, '^From what part of the Ekist do you come?'^ is taken as a 
matter of course. 

WHY AMEBICANS MOVE. 

It is not within the province of this paper to discuss in detail the 
causes which lead up to the constant shifting of the population. Much 
of it is doubtless due to pure restlessness, a desire for new surround- 
ings and new experiences; yet conditions often exist which make it 
advisable or even necessary for an individual or a faiiiily to leave 
familiar scenes behind and strike out to make a new home. A young 
man is often prompted by a desire to achieve prominence, and, believ- 
ing in that peculiar perversity of human nature which led to the saying, 
''A prophet is not without honor save in his own country," becomes 
convinced that a way to the front is more easily won among strangers 
than among friends. Another may desire to devote his life to a 
certain business, trade, or profession which oflFers no opening in his 
own community. A class which probably includes a greater number 
of homeseekers than all the others just mentioned is made up of those 
who, on account of failing health, seek a location where climatic con- 
ditions are unfavorable for the development of the peculiar ailment to 
which they are subject. Still another class, and perhaps the greatest 
of all, comprises those who in old established communities have failed 
to acquire a competence; these, tired of paying rent for the privilege 
of tilling the soil of others are drawn westward and northward and 
southward (in recent years sometimes eastward), by the prospect of 
more readily securing holdings of their own. Current periodicals 
are filled with advertising matter addressed particularly to the classes 
just mentioned; transportation companies vie with one another in the 
issue of matter calling the attention of homeseekers to the advantages, 
climatic and otherwise, of the regions through which their lines pass 
or toward which they lead. Great land agencies and colonization sys- 
tems have been built up, having representatives scattered throughout 
the more thickly settled portions of the United States whose business 
it is to turn the attention of homeseekers toward the districts which 
are being settled by these organizations, and fortunes of no mean 
proportion are being made out of the profits of this line of business. 

MISTAKES OF HOMESEEKERS. 

In many cases the homeseeker is benefited by the change, for some 
of the most desirable sections of the United States are still undevel- 
oped, and the Western States and Territories, toward which the tide 
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of homeseekers is still so strong, are able still to care for all who come; 
yet there have been many instances in which the locating agent and 
the transportation company have been the only ones who have profited 
by the removal, and in which the homeseeker would have fared far 
better had he remained in his original location. Often, too, the set- 
tlers in an undeveloped or partially developed section are handicapped 
by a lack of knowledge of the climatic conditions peculiar to that sec- 
tion and of the crops most likely to prove profitable, so that years 
must be spent in experimenting. The writer well remembers some 
experiences of this character when in the eighties he removed with his 
father to a ''claim" on the Great Plains, near the western limit of 
rainfall sufficient for successful farming without irrigation. From 
lack of knowledge of the conditions and how to meet them many of 
the pioneers of that section were reduced to want, while most of the 
original settlers gave up the attempt to wrest a living from the soil, 
and moved away to other sections of the country; hundreds of farms 
passed into the hands of the loan companies and thousands of acres of 
land went back to sod, leaving business almost paralyzed. However, 
a few of the pioneers remained; after a time other families came in 
to take the places of those who had gone; these profited by the mis- 
takes of the others and by their own, and to-day the State which now 
includes that section takes high rank in the per capita production 
of wealth. 

WEATHER BUREAU WORK OF BENEFIT TO HOMESEEKERS. 

It becomes, therefore, a matter of the greatest importance to one 
who contemplates settlement in a new locality to have information 
relative to the climatic conditions existing in that locality, so that he 
may determine whether or not the change will be advantageous, and 
may make his plans to meet the new conditions and turn them to 
his profit. A source of such information is to be found in the rec- 
ords kept by the United States Weather Bureau and the reports which 
it issues. 

CLIMATE AND CROP SERVICE. 

When the Weather Bureau is mentioned, one naturally thinks of 
that part of the work of the Bureau which relates to the preparation 
of forecasts and their dissemination for the benefit of the public; and 
because forecasts sometimes fail of verification there are those, even 
now, who are of the opinion that the work of the Bureau has come to 
naught. It is true that the most important of the duties assigned to 
the Chief of the Weather Bureau and his corps of assistants is that 
of issuing forecasts and warnings, and the energy of the Bureau's 
best men is being turned in the direction of increased eflSciency in this 
branch of the service. If no work were attempted other than that 
incident to the issue of forecasts, its existence would still be more 
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than justified. There is, however, another line of work carried on— 
the climate and crop service — which was taken up as an afterthought 
when the work of forecasting had been going on for some time; it is 
not yet so well known as that work, but is scarcely less important, 
and is likely to be of increasing value as time shall pass. Of tlie 190 
regular stations of the Weather Bureau, 45 are designated as chmate 
and crop service centers. Under the supervision of the official in 
charge of each of these centers is a climate and crop service section, 
usually comprising a single State or Territory, but in a few instances 
including two or more. In addition to the regular stations of the 
Bureau, at each of which is kept an accurate and comprehensive 
record of meteorological conditions, there are now in operation more 
than 3,000 voluntary observation stations, where records of tempera- 
ture, precipitation, wind direction, cloudiness, etc., are kept by public- 
spirited persons^ who make use of Government instruments loaned 
for the purpose, but who receive no pecuniary compensation for their 
services. 

PUBLICATION OF INFOHMATION OONCERNINQ CLIMATB AND CROP CONDITIONB. 

At the close of each month each of the voluntary observer forwards 
to the section center a copy of his record for the month. These 
records are carefully revised at the section center to avoid the 
possibility of error; they are then summarized and published in neat 
pamphlet form, and in this form find circulation throughout the entire 
English-speaking world. These publications not only treat of tlie 
weather of the month, but also show how the various meteorologicd 
features of the month compare with the same features of the corre- 
sponding month in previous years; any weather event of unusual 
occurrence receives special notice, and the progress of the principal 
crops of the section during the month is noted. At the close of each 
year an annual summary is issued at each of the section centers, giving 
a history of the weather of the section during the year, and also the 
average values for the principal weather elements for all the years 
during which records have been kept. 

During the season of growing crops the information made available 
by the work of the regular staflf of the Weather Bureau and the 3,000 
voluntary observers already referred to is augmented by weekly 
reports of crop conditions and progress as influenced by weather, for- 
warded by about 14,000 crop correspondents, most of whom are 
farmers, while all are in close touch with the agricultural interests 
of their respective conmiunities, and are thus in a position to write 
authoritatively in regard to crops. From tha information received 
from these crop correspondents weekly crop bulletins are prepared 
and published, both at the section centers and at the central office of 
the Bureau in Washington, D. C. These bulletins are issued free of 
cost to all who desire them, and the inf oimation which they conttdn 



Digitized 



by Google 



THE WEATHEB BtJBEAU AND THE HOMESEEKER. 357 

forms an excellent basis upon which to calculate which agricultural 
products can be successfully grown in any locality. A discussion of 
the climate and crop publications of the Bureau would be incomplete 
without mention of the Monthly Weather Review, the official organ of 
the Bureau, edited by Prof. Cleveland Abbe. In the preparation of 
the tables and charts appearing in the Review the reporte from all 
regular and voluntary stations are used, and in the preparation of the 
special reports from the various section directors, which form a feature 
of every issue, consideration is given to the reports of the crop corre- 
spondents as well. This publication is on file in every Weather Bureau 
office in the service, and has a large and growing circulation elsewhere 
in this country as well as abroad. Numerous other publications are 
issued from time to time, treating of certain climatic features of tlie 
country or of the climate of a certain portion of the country. Among 
these may be mentioned Professor McAdie's work on the Climatology 
of California, a book oiF 270 quarto pages of printed matter, together 
with many excellent charts and illustrations. Under the direction of 
the Chief of the Bureau, Prof. A. J. Henry is now preparing a work 
on the Climatology of the United States, which is to contain, in a form 
convenient for r^y reference, sufficient data to fairly represent the 
climatic conditions in all parts of the country. 

While the data contained in the publications named cover the field 
so thoroughly that there would seem to be little need to seek further 
for climatic information, yet if more is desired the officials in charge 
of the various offices of the Bureau stand ready to furnish further 
details to the homeseeker, either by correspondence or by personal 
interview; indeed a very large percentage of the correspondence 
of many of the Weather Bureau offices, especially of those in the 
Western States, is with those who are contemplating a change of 
location. Prof. A. G. McAdie, in charge of the San Francisco office, 
states that probably over 30 per cent of his correspondence is with 
homeseekers. Mr. George N. Salisbury, section director for the State 
of Washington, says that, aside from the correspondence with the cen- 
tral office, about 50 per c«nt of his correspondence is made up of 
requests for climatic information, about 30 per cent of it being from 
those who contemplate settlement. What is true of these offices in 
this respect is also true of many of the southern and western section 
centers, and with each year the importance of this work is increasing. 

In the offices located in the more thickly settled and better known 
portions of the country there is less correspondence touching on the 
subject of climate, but probably a great deal more information is given 
out by personal interview and by means of the published reports 
from other section^, as well as files of the Monthly Weather Review, 
all of which are to be found in the more important offices, suitably 
bound, for the use of the public. 
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These publications are constantly consulted by homeseekers. Out 
of a multitude of instances which have come within the experience of 
the writer a*single one may be cited: A man who had become some- 
what discoui*aged in the attempt to earn a livelihood as a carpenter, in 
the face of very unsettled industrial conditions determined to try his 
hand at farming. A circular had come under his notice calling atten- 
tion in glowing terms to the advantages of a certain section in a 
Western State, where land was to be obtained at a low price; and so 
convincing was the argument that he seriously contemplated removing 
with his family to that locality and investing his savings in a farm. 
However, before doing so he visited the nearest oflSce of the Weather 
Bureau and consulted the records and reports there on file; and, learn- 
ing that in the locality toward which his attention had been turned 
certain weather conditions disadvantageous to his purposes were likely 
to occur, he abandoned the plan, which, if carried out, would probably 
haye resulted in the loss of all he had accumulated. 

INDIRECT BENEFITS OF WEATHER BUREAU INFORMATION. 

Enough has been said of the direct relation of the Weather Bureau 
to the homeseeker to show something of the important place which 
this branch of the public service is filling, but mention of the indirect 
relation must not be omitted. Reference has been made to the great 
volume of advertising matter distributed by various real estate, colo- 
nization, and transportation companies. While it must be confessed 
that such matter may often contain statements which do not stand the 
test of investigation, there is yet one feature of many of the circulars 
and booklets issued which can be depended upon, and that is the por- 
tion devoted to quotations from the records of the United States 
Weather Bureau, such data being furnished by the Bureau; indeed, 
many of the articles appearing in these advertising publications have 
been prepared in their entirety by oflScials of the Bureau. Individuals 
and corporations interested in colonization schemes are learning that 
an article of this kind inspires confidence in publications of the char- 
acter mentioned, and the number of such articles which Weather 
Bureau oflScials are called upon to furnish is constantly increasing. 
Not only in publications intended primarily for homeseekers do such 
articles appear, but large use of them is made by the press, many 
newspapers giving prominence to articles treating of the climatic con- 
ditions prevalent in the sections where they find circulation, and of 
the agricultural products of those sections as well. 

The work of the climate and crop service of the Weather Bureau is 
thus essential to the homeseeker, aiding him to select that portion of 
the country in which are to be found the climatic conditions best 
suited to his needs. 
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DETECTION OP COTTON-SEED OIL IN LARD. 

By L. M. ToLMAN, 
DivUion of Foods^ Bureau of Chemistry. 

DIFFICULTY OF DETECTING LARD ADULTERANTS. 

The determination of the presence of small quantities of foreign fat 
in lard is exceedingly difficult, and taxes the skill of the chemist to the 
utmost. Most fats which are suitable or available for mixing are so 
similar to lard in their physical and chemical properties that the 
determinations which suffice to detect their presence when they occur 
in large amounts or to identify them in their pure state are of little or 
no value in detecting the small amounts usually employed in adulter- 
ated lard. As a result, the chemist must depend to a large extent on 
certain qualitative or approximatively quantitive tests. Many of these 
tests are not based on any inherent property of the fat, but depend on 
some impurity, due perhaps to the method of manufacture, or, with 
animal fats, to the kind of food upon which the animal has been fed. 

FAILURE OF ORDINARY TESTS FOR COTTON-SEED OIL. 

In this country cotton-seed oil is the cheapest fat available and is 
used to a great extent. A large amount of it is employed in making 
compound lard, which is generally a mixture of lard, tallow, and cot- 
ton-seed oil, and is usually sold as such under' various trade names, but 
sometimes, perhaps by mistake, it comes on the market as pure lard. 
Hence, it is the detection of cotton-seed oil that is most often required 
of the chemist. 

The need of evidence that lard is adulterated usually arises in prose- 
cutions under a pure-food law, or in some other legal proceedings. 
The chemist must be able to say that the lard submitted to his inspec- 
tion certainly has been adulterated — usually with cotton-seed oil — or 
his testimony leaves a doubt. A great number of tests for cotton-seed 
oil mixed with lard have been submitted, but practically without excep- 
tion they have proved valueless. The two tests on which the chemist 
has chiefly based his decision as to the appearance of cotton-seed oil in 
lard are the Bechi reaction due to the reduction of silver nitrate 
and the Halphen test, a crimson color formed when the cotton-seed oil 
is heated with a little sulphur dissolved in carbon disulphid. But the 
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reactions in these tests appear precisely the same in the pure lard made 
from hogs fed on cotton-seed meal and in lard adulterated with a small 
amoimt of cotton -seed oil; and in so far the tests are failures. 

Now, as a matter of fact there is little lard made from hogs fed on 
cotton-seed meal; for extensive investigations at the agricultural experi- 
ment stations have shown that while the meal is a rich, cheap food, it 
proves in many cases in an unexplained way a poison to the hogs, and 
so many of them die of eating it that few growers care to risk its use. 
But it is indisputable that some cotton-seed meal is fed to hogs and 
some of the lard may get on the market; and Mr. Elton Fulmer, of 
the Washington Agricultural Experiment Station, who has conducted 
extensive experiments in feeding hogs on the meal, has shown that pure 
lard from hogs so fed will give as strong tests for cotton-seed oil as 
lard mixed with 15 per cent of the oil itself. 

So although there is little likelihood that lard from hogs fed on 
cotton-seed meal would be involved in any litigation, nevertheless a 
doubt is cast upon the ordinary tests which makes them of very little 
value in legal proceedings. In every authentic case on record in which 
they have been applied to the products of the large packing houses 
and the reaction for cotton-seed oil has been obtained, the manufac- 
turers have taken advantage of the difficulty of proving whether this 
result was due to the actual presence of cotton-seed oil or to the feeding 
of the meal to the animals from which the lard was made. 

A NEW TEST SUCCESSFUL. 

Recently a study of the nonf atty substances which occur in the lard 
and cotton-seed oil was made by BOmer, with the hope of finding a 
method of detecting such adulterations with certainty, and he has 
developed a very satisfactory and exceedingly delicate process for 
determining the presence of any vegetable fat in lard. 

BASIS OF METHOD WITH DETAILS OP DETERMINATION. 

This method depends on the fact long known that there is present 
in all vegetable fats, but not in pure animal fats, a small amount of a 
certain alcohol, phytosterol, which has a definite crystalline form, as 
shown in Plate XL, figure 1, and a definite melting point. These 
crystals are in general described as '* needle shaped," and at the end 
form an angle of 108^. On the other hand, in animal fats there occurs 
another alcohol, cholesterol, which has a different melting point and 
an entirely distinct crystalline form, having the appearance of thin 
rhombic plates, as shown in Plate XL, figure 2. Mixtures of phy- 
tosterol and cholesterol produce crystals entirely different from either 
one of these, being telescopic in shape and easily recognized under the 
microscope. In Plate XLI, figure 1, are shown the crystals formed 
by mixing 75 per cent of cholesterol and 25 per cent of phytosterol. 
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Fig. 2.— Cholesterol Crystals from Lard, x i oO. 
[Photomicrographs made by B. J. Howard.] 
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FiQ. 1.— Crystals Resulting from a Mixture of 75 Per Cent 
Cholesterol and 25 Per Cent Phytosterol. x 100. 



F\Q. 2.— Crystals Resulting from an Addition of 5 Per Cent 
OF Cotton-seed Oil to Lard, x 65. 

[Photomicrographs made by B. J. Howard.] 
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Fig. 2.— a Second Plate of Crystals Shown in 
FiQ. 1 . X 90. 

[Photomicrographs made by B. J. Howard.] 
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FiQ. 2.— Crystals of Lard to which 10 Per Cent of Heated 
Cotton-seed Oil was Added, x 200. 

[Photomicrographs made by B. J. Howard.] 
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Accordingly, as far as these ordinary tests showed, these lards were 
to be considered adulterated with cotton-seed oil. But the examina- 
tion of the alcohols present gave a very different result. The process 
of crystallization was like that of other pure lard, and the microscopic 
examination showed the crystals to be cholesterol. 

In Plate XLII are shown the crystals from a lard known to be pure, 
which gave as strong a color test with the Halphen reagent as would 
be given if 10 per cent of cotton-seed oil had been present, and Plate 
XLIII, figure 1, shows the crystals from a lard to which 10 per cent of 
cotton-seed oil had been added. In the former case are seen the peculiar 
plate- like crystals which give every indication of being pure choles- 
terol, and can not be distinguished in any way from the cholesterol of 
other pure lards, or from pure tallow, or from cholesterol prepared 
from gall stones. On the other hand, in Plate XLIII, figure 1, are seen 
the peculiar telescopic crystals found in a mixture of cholesterol and 
phytosterol, as was shown in Plate XLI, figure 1. 

The more delicate test for the presence of the phytosterol, that of 
the melting point of the acetate, was also applied to all the samples of 
pure lard from cotton-seed fed hogs, and the melting point was found 
to be from 113° to 114° C. The cholesterol from tallow gave an acetate 
melting at 114° C, and the cholesterol from gall stones an acetate 
melting at 114° C. This shows that the alcohol of these lards is pure 
cholesterol, and that this method enables us to distinguish between 
adulterated lards and pure lards which give the cotton-seed reactions 
because of feeding cotton-seed meal. 

DBTECTION OF COTTON-SEBD OIL AFTER CHANGE BY HEATING. 

Another, and perhaps more important, feature of the value of this 
test is that it may be used in detecting cotton-seed oil in lard not 
affected by feeding on cotton-seed meal, but in which other tests for 
the oil fail for another reason. This reason is that cotton-seed oil 
after being heated to about 250° C. for twenty minutes does not give 
any of its characteristic reactions, so that if such an oil were used 
in adulterating lard it would not be detected by the ordinary tests. 
But heating does not affect the phytosterol in the oil. In Plate XLIII, 
figure 2, are shown the crystals from a lard mixed with 10 per cent of 
a heated cotton-seed oil, which did not respond to either the Bechi or 
the Halphen tests, but there is no difficXilty in detecting the adultera- 
tion by the new method, as the same peculiar telescopic crystals shown 
in figure 1 of Plates XLI and XLIII are present. The melting point 
of the acetate was also 120° C, showing conclusively the presence of 
considerable quantities of phytosterol. 

Thus, it is seen that this method enables the chemist to detect cotton- 
seed oil in whatever form it may be present, and that it is not affected 
by any method of feeding or any process of manufacture. 
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SOME USES OF THE GRAPEYINE AND ITS FRUIT. 

By Geobqb C. Husmann, 
VitictjUturigty in Charge of VUicuUural Investtgations, Bureau of Plant Industry. 

INTRODUCTION. 

Perhaps no plant and its products are used in so many ways and for 
so many purposes as the grapevine and its fruit. Many of these uses 
are of ancient origin, owing no doubt to the fact that few plants grow 
and thrive under climatic and soil conditions so varied or respond to 
care and attention more generously than does the grapevine. Thus, 
we find certain forms of it in the natural state aspiring to overtop the 
mightiest monarchs of the forest and single plants overspreading areas 
hundreds of feet in circumference, while other forms are grown under 
cultivation as mere bushes, 2 or 3 feet in height, yet yielding crops 
ranging from 1^ tons to as much as 22 tons of the finest fruit to the 
acre. 

By nature the ^'vine" is evidently a great rambler. Pliny states 
that because the vines in Italy climbed to the tops of the highest pop- 
lars the grape gatherers in vintage time stipulated with the master 
that in case their feet should slip and their necks be broken he was to 
order and pay for the funeral pyre and tomb. 

The cultivation of the vine was the highest achievement of ancient 
husbandry, the vine and olive being, in antiquity, the marks, and almost 
the symbols, of settled and cultured life. Profane history does not 
reach back to the first plantings or the first wine made from the grape. 
It is interesting to note that grape seeds have been found with the 
remains of Swiss and Italian lake dwellers, in European graves of the 
Bronze Age, and in the tombs of the Egyptian mummies. The vine 
is frequently the subject of metaphor in the Scriptures — to dwell 
under the vine and fig tree is emblematic of happiness and peace. We 
enjoy the grape in the fresh state, or, when dried, in the form of rai- 
sins or ''currants;" the unfermented juice and wine are important items 
in household economy and medicine, while from the grape many other 
products and by-products are made. The vine itself gives pleasure 
to the senses by its fragrant blossom, beautiful foliage, and luscious 
fruit; it affords shade and shelter; various parts of it are employed 
for divers medicinal purposes; and the wood is used for fuel and in the 
manufacture of furniture and other useful articles. In fact, there is 
no part of the vine or its fruit that has not proven of value for one or 
more purposes. 

363 
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In Switzerland the leaves are applied to medicinal or surgical uses. 
For cuts and fresh wounds they are esteemed a sovereign remedy. 
Decoctions of the juice of the leaves are used in poultices. An agreea- 
ble tea is also made from the leaves which is said to greatly strengthen 
the nerves. In its use more sugar is necessary than for tea from the 
tea plant. The leaves are also excellent food for cows, sheep, and 
hogs. The "tears" of the vine, used medicinally, are a limpid exuda- 
tion of the sap at the time the plant begins budding, and are found on 



Fig. 38.— Gnpe arbor, Fresno, Gal. 

the vine where the slightest wound occurs to the plant. The liquid is 
collected by cutting off the ends of the canes, bending them down and 
sticking the ends into the neck of a bottle, which will be filled in a few 
days. The wood and branches are used in the manufacture of baskets, 
furniture, rustic work, bark for tying material, etc., and when burned 
furnish potash and salts. 

The wood of the grape is said to be of the most lasting nature, very 
beautiful in its texture. The columns of Juno's temple at Metapont 
and also the statue of Jupiter at the city of Appolonium were made 
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from the wood of the vine. The great doors of the cathedral at 
Ravenna are made of vine planks, some of which are 12 feet long and 
15 inches broad. 

Aside from their economic value, vines are often cultivated for 
purely ornamental purposes, owing to their beautiful foliage and the 
rich coloration they assume, the shade they afford, and their hardihood 
and longevity. The vine is one of the few plants that can be conven- 
iently grown in cities or towns either as bushes or for making delight- 
ful arbors (fig. 38) that not only beautify the home, but furnish cooling 
shade and luscious fruit. The more tender sorts can be grown in 
graperies (PL XUV, fig. 1) in many regions with good profit, and when 
grown in pots not only serve as handsome decorations in the dwelling 
and on the table, but add one of the choicest of morsels to the menu as 
well. To quote the language of an enthusiast: 

The grape is the poor man's fruit, especially one who has only a house lot of the 
emallest possible dimensions. He can plant vines beside his cottage and their roots 
will extend and profitably occupy every inch of ground underneath it, and from 
that small space produce all the fruit his family can consume, while the vines afford 
Bhade and protection and add beauty to his little home, occupying no space, either 
"above or below the ground, to interfere with other interests, and producing more fruit 
in lees time and with lees labor and attention than anything that was ever planted. 

AGE OP GRAPEVINES. 

It is difficult to accurately estimate the age of vines by the usual 
method of counting the rings, because the yearly growth is not dis- 
tinctly marked. Some authors state that the vine equals, and even 
surpasses, the oak in point of age. In America we have been unable 
to ascertain the age that planted viftes will attain, and the time that 
has elapsed since its discovery would not be sufficient had the experi- 
ment been begun when Columbus landed in 1492. 

Pliny mentions a vine 600 years old. Miller tells us some of the 
vineyards of Italy held good 800 years and that vines 100 years old 
were accounted as young. Professor Bosc states that some of the 
vines of Burgundy were 400 years old and more. It is more than 
likely that the advent of the phylloxera will have a tendency to 
shorten these age records in the case of the European and other non- 
resistant species. Doubtless there are native vines of much greater 
age. The writer has never seen a vine among the endless number of 
natives that abound in our forests that died from the effects of age. 

SOME LABGB VINES. 

Stephen Schultz says: 

At Beitdjin, a village near Ptolemais, we took our supper under a vine, the stem 
of which was nearly a foot and a half in diameter, the height about 30 feet, and it 
covered with its branches a hut more than 50 feet long and broad. 
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The celebrated vine in the conservatory at Hampton Court, England, 
planted in 1769, had in 1830 a stem 13 inches in girth and a principal 
branch 114 feet in length, the whole vine occupying more than 160 
square yards; and in one year it product 2,200 bunches of fruit 
weighing on an average a pound — in all, about a ton of fruit. 

A wild grapevine upon the shores of Mobile Bay about 1 mile north 
of Daphne, Ala., is commonly known as the ^^ General Jackson vine,'^ 
from the fact that Gen. Andrew Jackson twice pitched his tent under 
it during his campaigns against the Seminole Indians. This vine in 
June, 1897,^ was reported to have a circumference of 6 feet 1 inch at 
its base. Its age was estimated at that time to exceed 100 years. 

A vine now standing in California, which is considered the largest in 
the world (PI. XLIV, fig. 2), was planted in 1842 by a Spanish woman. 
Beneath its spreading branches, which cover nearly half an acre, 800 
persons could find protection from the sun's heat. The first election 
in Santa Barbara County under American rule was held beneath its 
ripening fruit. The vine is of the Mission variety. In 1893 it bore 
8 tons of grapes, and in 1895 over 10 tons. The trunk of the vine is 
7 feet 8 inches in circumference. It is now owned by Jacob Wilson, 
of Carpinteria, Cal. 

GRAPE GROWING IN ITS INFANCY. 

The early attempts at grape growing on the Atlantic coast were 
generally unsuccessful, having been confined almost exclusively to the 
introduction and growing of European varieties. It has only been 
since attention has been given to improving and cultivating our native 
grapes and to counteracting the injury of insects and vine diseases that 
grape culture in that region has j^dually developed into an important 
industry. 

It will be of interest here to note that not only has America, in 
improving and cultivating her native grapes, given to the world a new 
fruit, but it has been the direct means of reestablishing the European 
vineyards upon stocks resistant to the attacks of the phylloxera or 
root-louse, which has already destroyed a large portion of the vine- 
yards of the Old World. All the successfully reestablished vineyards 
are either American varieties or those of American parentage, or 
hybrids of these and Viniferas, or Vinifera varieties grafted on such 
sorts. In California, where the Vinifei'as have found a congenial 
home, and which bids fair to surpass any like area of the world in 
grape production (for, while in Europe they produce 160 to 400 gal- 
lons of wine to the acre, in California it is quite common for the pro- 
duction to reach five times that amount and even more), there has been 
a similar experience. Thousands of acres have already been destroyed, 

« Letter from A. M. Valerio, Daphne, Ala., June, 1897. 
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Plate XLIV. 



Fig. 2— Largest Grapevine in the World. 
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Fig. 2.— Picking and Drying Raisins in California. 
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aud these, ia order to be reestablished and become permanent and last- 
ing vineyards, will have to be grafted on resistant stock. 

It should also be stated that the industry in this country is in its 
infancy. Our successful experience has nearly all been during the 
last h|ilf century, and we have every reason to feel elated over what 
has already been accomplished. Many phases of the development 
have, however, scarcely been commenced. The Scuppernong ( Yitis 
Totundifolid)^ for instance, a native species, perhaps more immune to 
disease and insect injury than any other, needs very little care and 
cultivation to produce enormous crops on suitable lands, of which 
there are thousands of acres now idle along the Atlantic coast and 
in the Gulf States. From this, a large and profitable industry can be 
developed. (PL XLV, fig. 1.) 

GROWING OF GRAPES IN GRAPERIES AND IN POTS. 

The growing of grapes in graperies (see PI. XLIV, fig. 1) furnishes 
quite a source of revenue in some countries, notably Belgium and the 
Channel Islands, where large quantities are annually grown and 
exported, the United States being a good customer for them, as high 
as 35 cents to 76 cents per pound wholesale, and $2 to $3 and even more 
per pound retail, being paid for the fruit. Grape growing in pots is 
much practiced in parts of Europe, and especially in France, where 
these are largely used for decorative purposes on festive occasions. 

The keeping of grapes in cool storage is deserving of more exten- 
sive practice and development. Shipping and keeping grapes in cork 
dust is quite an industry in some of the European grape districts, and 
a considerable quantity of such grapes, shipped from Spain, are 
annually consumed in this country. 

THE GRAPE INDUSTRY. 

The last decade of the first half of the nineteenth century witnessed 
the establishment of commercial grape culture in the United States on 
a firm foundation. A beginning was made in the manufacture of 
choice wine from American grapes on the Atlantic coast, the choicest 
Vinif era varieties were introduced on the Pacific coast, and wine made 
therefrom showed the pioneers of California that they could at no dis- 
tant date enter into direct competition with Europe in the production 
of the choicest wines on the globe. It is to be regretted that so many 
of the choice wines produced have been sold under foreign labels of 
late years, there being but few of the better firms that have striven to 
make a reputation on their choicest wines, and the catering of the 
heaviest distributers to the cheaper trade has resulted in eliminating, 
to a very great extent, the growing of the choicer, less productive 
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varieties of grapes; hence, a tendency toward producing quantity at 
the expense of quality. In 1850 the country produced 250,000 gal- 
lons of wine. In 1860 the product had reached over 1,500,000 gallons, 
and all the States and Territories, except four, were growing grapes. 
The census of 1860 showed California, New York, and Ohio as the 
three leading wine-producing States. From I860 ^ 1875 rapid prog- 
ress was made. In 1870 Missouri produced more than any other 
State except California. With this exception, California, New York, 
and Ohio have been in the lead. According to the last United States 
census (1900), twelve States reported having over 2,000,000 vines each 
in bearing, and the following table (though the figures are only 
approximations) is suflScient to give a clear idea of the relative import- 
ance of these States as grape producers: 

Number of grapevines in the leading producing States. 



state. 


Vines. 


State. Vines. 


California 


90,686,458 
29,636,216 ' 
18,772,800 
6,762,700 \ 
5,232,450 ! 
4,7U,039 


Missouri 


8,546,819 
8,542,034 
8,008,888 
2,670,679 
2,376,904 
2,072,101 


New York 


Oklahoma 


Ohio 


Ullnois 


Kansas 


Indiana 


Michigan 


Georgia 


Pennsylvania 


Iowa 



Upward of 250,000 acres are devoted to grape culture in California 
(see PL XL VI), which State produces more than two-thirds of the 
entire grape output of the country, the annual production of wine being 
over 30,000,000 gallons. 

At a conservative estimate the raisin and wine industries of Cali- 
fornia, in vineyards, cellars, cooperage, distilleries, machinery, and 
capital to carry on the business, represent an investment of at least 
$85,000,000. 

The dry and sweet wines produced in the last ten years amount to 
255,000,000 gallons, an annual average of 25,500,000 gallons, and the 
brandy produced during the same time amounted to about 26,850,000 
gallons. 

The raisin production of California for the last decade has been 
about 895,000,000 pounds, an annual average of 89,500,000 pounds. 
The shipments of California-grown grapes to States farther east for the 
last ten years have amounted to 10,482 cars, or about 251,568,000 pounds, 
an annual average of 25,156,000 pounds. In 1903, on account of the 
short crop in the Eastern States, the shipments were greatly increased, 
there having been over 1,800 cars shipped. In 1904 more than 1,450 
cars were shipped. About 50 per cent of the grape crop in California 
is converted into wine and 85 per cent into raisins, while 15 per cent 
is shipped as fresh grapes. 
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The foregoing figures give some idea of the grape indnstry in (Cali- 
fornia, not yet fifty years old. While California has from the first 
proved a congenial home for Vinifera, or European grapes, New York 
leads by far in the production of grapes from American varieties, not 
only for shipping purposes, but also for wine, both dry and sparkling, 
and for unfermented grape juice. Of unfermented grape juice (see 
fig. 39) the Chautauqua district produces not only more than any other 
district, but more than all the rest of the country, 325,000 gallons 
having been made there in 1903 and 605,000 gallons in 1904. 

Of the 169,055 gallons of sparkling wine produced in this country, 
according to the United States census in 1900, Missouri reported 2,940, 



Fig. 39.— Crusher and hydraulic press, Hammondsport, N. Y. 

California 8,880, Ohio 15,600, and New York 113,435 gallons. This 
shows New York to have produced more than twice as much sparkling 
wine as all the other States together. The wine yield of New York 
this year (1904) is estimated at 3,500,000 gallons. 

The paramount object in the culture of the grape in most parts of 
the world has been the obtaining of wine. The extent of this will be 
surprising and hardly believed by those not acquainted with the statis- 
tics. Thus, for instance, there are annually produced on the globe over 
4,000,000,000 gallons of wine. Of this amount, the United States pro- 
duces only about 50,000,000 gallons. 
2 A1904 24 
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Dry wines in common parlance are understood to be those in which 
the sugar of the grape has through fermentation been converted into 
alcohol. These naturally divide into two groups, namely, red wines, 
such as Clarets, Burgundies, etc. , and white wines, such as Rieslings, 
Hocks, etc. 

Red wines are made from colored grapes; a few varieties have 
colored juice, but in most varieties the coloring matter is in the skins 
and is extracted from them during fermentation. The grapes are 
crushed (and in nearly all modern establishments stemmed) and put in 
fermenting vats, or casks (see figs 40 and 41), where, in order to develop 



FiQ. 40.— Crusher, stemmer, and must pump, Cucamonga, Cal. 

the color as well as to extract certain ingredients that give red wines 
their value, the crushed grapes are fermented — skins, pulp, and juice 
together. The use of selected yeast cultures to start and correct fer- 
mentation, as well as to improve the quality of the wine made, is 
destined to become an important factor in dry-wine making. The 
juice is not drawn off until the first fermentation is completed. In 
order that fermentation may be uniform the entire quantity in a tank 
should be crushed the same day. The vats should not be more than 
three-fourths full, else they are apt to run over during fermentation. 
The fermenting tanks are generally made of wood, although masonry 
is sometimes employed. Tanks made of either of these materials, 
before being used, should be carefully cleaned and before being used 
for the first time should be steamed for several hours. The size and 
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Fig. 1.— Section of 3,000-acre California Vineyard. 



Fig. 2.— Hauling Grapes at Woodland, Cal. 
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FiQ. 1.— Winery at Hammondsport, N. Y. 



Fig. 2.— Winery at Clayton, Cal. 
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number of the vats used will depend upon the quantity of grapes 
crushed per day. The vats vary in size from 100 to 10,000 gallons or 
more each. Enough of them should be provided so that, when wine 
making has commenced, it can be carried on without interruption until 
the grapes are all crushed. The tanks are set on skids, raising them 
about 20 inches above the floor of the room, and are set slightly higher 
in the rear so as to permit them to be easily drained from the front 
through a faucet inserted in a hole bored 2 or 3 inches above the bottom 
of. the tank. A coarse strainer of some kind should be put over this 
hole on the inside of the vat, before it is filled, so as to keep back the 
pomace while the juice is being drained. Quite a diversity of opinion 



Fig. 41.— Fermenting room. Fresno, Cal. 

exists among makers of excellent wine as to whether it is best to 
ferment in an open vat, a vat loosely covered, or a vat hermetically 
sealed, having a safety valve or pipe discharging the carbonic-acid gas 
into a vessel of water, thus completely preventing contact with the 
air; also as to whether it is better to have false heads resting directly 
upon and fastened over the pomace or to stir the pomace. Good wines 
are made by either method. 

As soon as the active fermentation is completed, the new wine should 
be drawn from the pomace and be put into closed or storage cooper- 
age and stored in a suitable building, having as even a temperature as 
possible, the best temperature for this purpose being about 60^ F. 
(PI. XL VII.) The pomace remaining after the juice is drawn oflp is 
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pressed, and the wine obtained from it is often mixed with that 
previously drawn off. In well-conducted and larger establishments, 
however, the press wine, on account of its being coarser and of 
inferior quality, is not mixed with the other wine, but is usually dis- 
tilled. After the wine has been filled into storage cooperage (such as 
puncheons, casks, or tanks) a slow fermentation, called the secondary 
or insensible fermentation, goes on, bubbles of gas are given off, and 
the sediment settles to the bottom. While this is taking place the 
casks should not be tightly bunged or they will burst. The bung 
holes should be loosely covered by an inverted bung, a small bag of 
sand, a vine leaf, or something of the kind, so that the gas may escape. 
Bungs have also been invented for this purpose. During this time, 
while the wine cools and settles, it is necessary that the cooperage 
be kept entirely full or the wine will spoil. During the first week 
they should be filled up every day, the next week every two days, 
later on once a week, and finally, when fermentation is over, once or 
twice a month. As soon as the wines have settled they should be 
racked in clean cooperage in order to rid them of the sediment. After 
this they are usually racked again about December, then again ir 
early spring, and before the vintage in the fall. 

White wines are made from white grapes and such varieties of col- 
ored grapes as have practically colorless juice, the color being in the 
skin of the berry. The making and handling of white wine is very 
similar to that of red wine. The chief difference consists in the fact 
that, instead of allowing the crushed grapes to go through fermenta- 
tion in the fermenting vats, when made from white grapes they are 
either allowed to rem'ain there only a limited time (usually not more 
than twenty -four or thirty -six hours), or (as is most common) they are 
pressed at once and the juice is filled into storage cooperage and fer- 
mented by itself, the receptacles being only about three-fourths full. 
When white wine is made from colored grapes, in order to prevent 
the juice taking color from the skins, the grapes, after being crushed, 
must be pressed immediately. White wines, therefore, are usually 
not only free from the coloring matter contained in the skins, but 
also from the ingredients found in red wines, which are extracted from 
the pomace during fermentation. 

The sweet wines generally produced in this country are those in 
which none, or only a part, of the sugar in the grape has through 
fermentation been converted into alcohol, the fermentation being pre- 
vented or checked at any desired stage by the addition of grape brandy. 
This adding of alcohol to stop fermentation is called *' fortifying." Of 
the sweet wines, ports and angelicas are the- two kinds most largely 
produced and consumed in this country, and to describe briefly how 
these are made mil practically illustrate how to make the other sweet 
wines as well. 



Digitized 



by Google 



SOME USES OF THE GRAPEVINE AND ITS FRUIT. 373 

Wines of the port type are made by taking colored grapes and crush- 
ing and putting them in fermenting vats to ferment the same as for 
making red wines. As soon as fermentation has reduced the sugar in 
the must to the desired point (during which fermentation color and 
other matters have also been extracted from the pulp and skins), the 
juice is drawn off, put in storage cooperage, and fortified. 

For angelicas the grapes are crushed and pressed at once and the 
juice put in packages and fortified at once, or in such cases where the 
grapes are sweeter than is desired to make the wine, the juice is allowed 
to ferment down to the required point, and is then fortified. In forti- 
fying any kind of sweet wine, care must be taken to put the alcohol 
in the cooperage first and the juice afterwards, as the alcohol rises 
through the must to the top as it fortifies. Were the alcohol to be 
put on top it would stay there and not fortify the must at all. Where 
hose and force pump are at hand the alcohol can be forced to the 
bottom of the must and the same object accomplished. 

Sweet wines usually clear quickly, and in from two to four weeks 
should be ready to rack the first time. These are the kinds of wines 
most largely produced and consumed in this country. 

Limited space prevents description of methods of making wines of 
the types of champagne, sherry, etc. 

It should here be stated that as wine making is an art, little more than 
the general underlying principles can be stated. Skill in the making 
and care of wine must be acquired by actual experience. There are so 
many factors to be dealt with, many of which can not be foreseen, some 
of which are unpreventable, that not only are there no two vats alike, 
but it often occui*8 that the wine drawn from the same vat into different 
packages will develop quite differently. Unless the right course is 
pursued in the making and a correct fermentation is had, no really first- 
class wines can be made. These two factors are just as important to a 
really good wine as a proper foundation is to a good building, and it is 
equally true that good new wines as well as good new buildings can be 
soon made worthless by poor treatment and care. Then again, different 
tyi)es (and variations in these) of red and white, dry, sweet, and spark- 
ling wines result from different varieties of grapes, differences of soil 
and climatic conditions, and variations in methods of manufacture. 
The grapes and wines of different years vary greatly. Long warm 
seasons with favoi'able ripening weather produce fine quality, whilst 
cool summers with an abundance of rain produce inferior quality. 

It should also be noted that, while some varieties have all the 
requisites to produce an ideal wine, there are also varieties that contain 
too much of some elements and are deficient in others. Such, for 
instance, is the case with many of the American varieties, most notably 
the labruscas, which have too much of the foxy flavor and aroma and 
are often high in acid and deficient in sugar. 
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These are a few of the problems conf ronting the wine maker. It is 
therefore not surprising that poor wines are often made. A skilled 
wine maker might perhaps be compared to a fine cook in this, that 
the good cook, by doing this or that just so and just at the right time, 
prepares a meal which proves excellent, but which, prepared by a poor 
cook, would be unpalatable; similarly a good wine maker will make 
excellent wine from material out of which a poor wine maker will at the 
best make distilling material. 

BRANDY. 

It was not until the eighteenth century that brandy making became 
generally practiced in Europe. The brandies from white wines are 
better in quality than those from red wines, and, in some of the lead- 
ing brandy districts, particular white-wine varieties are grown for 
brandy purposes, one of the favorite varieties being the Folle Blanche. 
One thousand gallons of wine yield from 100 to 180 gallons of proof 
brandy, depending, of course, on the sugar in the grapes or the alco- 
holic strength of the wine. 

Practically all the grape brandy made in the United States for com- 
mercial purposes comes from California, where brandy making has for 
some years been quite a large and profitable industry. Large quanti- 
ties are used in the manufacture of sweet wines, and the annual average 
output of commercial brandy in the State is in the neighborhood of 
750,000 gallons. 

VINEGAR. 

The French word "vinaigre," from which the English word "vine- 
gar" is derived, means sour wine. Two kinds of vinegar, white and 
red, made respectively from white and red wines, are produced. On 
account of the red color being undesirable for many purposes the white 
is usually preferred. "Sweet as sugar" and "sour as vinegar" are 
comparisons we often make. As opposite as those two qualities are, 
it is nevertheless true that the sourest substance is made from the 
sweetest. 

The uses of vinegar in domestic economy, for medicinal purpK>ses 
(in case of poisoning, sprains, etc.), and a number of other purposes, 
are familiar to all. 

GRAPE SIRUP. 

It is not very generally known that a very superior sirup is made 
from the grape, and that at one time quite a quantity was annually 
produced in this country. There is no reason why the manufacture of 
grape sirup could not be made a large and profitable industry. It has 
always been popular from the earliest ages down to the present day. 
Its manufacture demands close care and attention, but is otherwise 
exceedingly simple, and the machinery necessary is not at all expensive. 
In California it is now proposed to evaporate the juice of the grape 
to as near a solid substance as possible and to ship it thus, thereby 
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FiQ. 1.— Shipping Table Grapes in New York State. 



Fig. 2.— Shipping Wine Grapes, Cucamonga, Cal. 
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Fig. 1.— Packing Table Grapes in New York State. 



FiQ. 2.— Packing Table Grapes in California. 
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reducing to a minimum the heavy cost of transporting it as a liquid 
in costly cooperage across the continent. After arriving at its des- 
tination it is to be brought back to the desired thinness by the addition 
of pure water, and made into grape juice, wine, or other products. 

UNFERMSNTED QBAPB JUICB. 

The manufacture of unfermented grape juice has, especially in some 
of the States east of the Rocky Mountains, developed into an extensive 
and lucrative industry.^ The unfermented grape juice manufacturing 
plants of the country turn out a product amounting to nearly 1,000,000 
gallons annually; aside from this many housewives put up annual sup- 
plies of it. Through the medium of unfermented grape juice we can 
derive whatever benefit there may be in the grape cure everywhere 
and at all times of the year. 

THE 8HIPPINO OP FRESH GRAPES. 

The shipping of fresh grapes to market for table use is becommg 
more extensive every year, both as regards American varieties grown 
most' largely in New York State and Vinifera or California-grown 
grapes. (PI. XLVIII.) Many instances are on record in California 
where table grapes have given the producer a return of from $200 to 
as high as J360 an acre, and, as the packing is nearly all done by 
women, the work is so distributed (see PI. XLIX) that entire families 
find lucrative, healthy, and pleasant employment. The statement has 
frequently been made to the writer by parties owning such vineyards 
that they are *' about as good as a mint." 

RAISINS. 

Almost all the raisins grown in the United States are produced in 
California, where the production is practically confined to ten counties, 
with Fresno as the center of the industry. The history of the raisin 
industry furnishes one of the most interesting bits of fruit history 
in this country and was discussed by the writer in a former article.* 
(PI. XLV, fig. 2.) 

A FEW HOUSEHOLD RECIPES. 

The products described in the foregoing paragraphs are the most 
important ones made from the grape for commercial pui-poses. The 
following are a few recipes for the use of the grape in household 
economy: 

Canned grapes. — Select fresh, firm, ripe berries, remove the stems, 
and can the same as other fruit. The fruit of seedless varieties, such 



« For detailed information regarding its manufacture and preservation, and recipes 
for its use, see Bureau of Plant Industry Bulletin No. 24, or Farmers' Bulletin No. 175. 

*> Grape, Raisin, and Wine Production in the United States, Yearbook of the 
Department of Agriculture for 1902, pp. 407-420. 
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as the ^'Thompson seedless," is almost as good canned as when picked 
from the vine. 

Grape pickles. — Take 7 pounds of ripe grapes and remove the 
stems; take 3 pounds of white sugar, 1 quart of cider vinegar, 1 ounce 
of cinnamon, and i ounce of cloves. Boil this and pour over the fruit 
for two mornings, and the third morning put fruit and all in preserv- 
ing kettle; heat so as to simmer for a few minutes; then put it in glass 
or earthen jars, tie up securely, and keep in cool place. 

Grape jelly. — Select firm grapes not quite ripe, wash the berries 
well, pour into preserving kettle, and stew slowly for some minutes to 
free the juice. Strain through colander and then through jelly bag. 
Keep the juice as hot as possible. Measure the juice and add one 
pound of loaf sugar to each pint of juice. Boil fast (for at least thirty 
minutes) until done, and put in glasses. 

Spiced grapes. — Take the pulp of the grapes, boil, and rub through 
a sieve so as to get rid of the seeds. Add the skins to the strained 
pulp and boil with sugar, vinegar, and spices, using for 7 pounds of 
grapes 4i pounds of sugar and 1 pint of good vinegar. Spice quite 
highly with ground cloves, allspice, and a little cinnamon. 

Grape marbialade. — Take 1 pound of grapes and 1 pound of sugar. 
Stew until well dissolved, put through strainer bowl and then through 
sieve. Cook until it becomes stiff as jam. Put away in small pre- 
serve jars. 

Grape leather. — Use same ingredients as for marmalade. Boil 
until quite stiff. Spread on marble slabs or china platters to dry. 

Grape trifle. — Pulp 2 pounds of ripe grapes through a sieve fine 
enough to extract the seeds. Add sugar to suit the taste. Put into 
a trifle dish, and cover with whipped cream nicely flavored. Serve 
cold. 

Grape butter. — This may be made of green or ripe grapes. If 
intended as a relish to serve with meats, the green grapes are to be 
preferred; or, if ripe grapes are used, a little sharp cider is added. 
Pick the grapes from the stems, wash well, and put into a granite 
kettle with just enough water to keep from burning. When soft 
enough, press them through a sieve to remove the seeds. To 7 pounds 
of grapes weighed before seeds are removed add a pint of sharp cider, 
and, if grapes are ripe, 2 ounces of cinnamon and one of cloves. Tie 
the spices up in muslin bags and remove when the butter is made. 
Allow 3i pounds of sugar to 7 pounds of fruit, but do not add it until 
the butter is quite thick. Boil it until it is of the desired consistency. 
Some prefer adding lemon juice instead of cider or vinegar; from half 
to two-thirds of a cupful would make the given quantity of grapes 
quite sharp. A pint of clear grape juice added to the strained pulp 
makes the best butter of all. 
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Grape junket. — ^Take 2 quarts new milk; warm it on the stove to 
about blood heat; pour into a glass bowl; stir into it 2 tablespoonfuls 
of prepared rennet, 2 tablespoonfuls of powdered loaf sugar, i small 
wineglass of grape juice, and i wineglass of grape brandy. Let it 
stand until entirely cold, and serve with sugar and cream. 

Grape pie. — ^Take the pulp from the grapes and heat a little to 
soften it; then rub through a sieve to get out the seeds. Add the 
skins. Sugar to taste, and bake. 

BY-PRODUCTS. 

The utilization of the wastes of the grape and the manufacture of 
by-products (tig. 42) from them has long been a profitable industry in 



Pig. 42.— Grape by-product plant, Rutherford, Cal. 



Europe. In this country only a start in this direction has been made. 
A few of the most important of these products will be mentioned. 



PRODUCTS MADE FROM POMACE. 



Pomace brandy. — After wine has been made from the grapes the 
pomace is often distilled and a product called pomace brandy made 
from it. In some cases water and sugar are added to the pomace, 
which is then refermented, and the resulting product is sold to the 
unknowing consumer as wine. The word wine as applied to this 
product is a misnomer. 
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Wash, or piquette. — ^This is also made from pomace, and is dis- 
tilled and sold as brandy. To make wash, the pomace is put into fer- 
menting vats, where it is sprinkled with water, which, after a certain 
length of time, is drawn off. This washes out part of the wine con- 
tained in the i>omace. TThe same water is re-used on other pomace 
until it is high enough in alcoholic strength, when it is distilled. 

The pomace, after wash has been made from it, contains the seeds, 
hulls, stems, etc. , from which other valuable by-products may be made. 

Feed and fertilizer. — Pomace from stemmed grapes makes excel- 
lent sheep and cattle feed when salted slightly and stored in silos. 
After the acids are neutralized in them, the pomaces are excellent 
manure, being rich in potash and nitrogen. Pomaces from unstemmed 
grapes are not so good. 

Acetic acid. — The pomace may also be dried in vapor-tight rooms. 
In the process of drying, 60 to 60 per cent of the weight of the pomace 
becomes vapor, and this, condensed, yields acetic acid, of which it 
contains from 6 to 10 per cent. 

PRODUCTS MADE FROM SKINS AND SBED6. 

After the pomace is dried, it is separated into stems, shells, and 
seeds. From the stems paper is made, and from the shells, or hulls, 
tartaric acid is extracted. A few of the uses to which the seeds are 
put are mentioned below. 

Many vineyardists in Europe separate the seeds from the hulls on a 
sieve. This is easily accomplished if the pomace or marc is dry. The 
seeds are fed to horses, cattle, and poultry, the same as grain, and are 
said to be even better than oats. Ground up, they are used as a sub- 
stitute for coffee. The seeds are crushed, and from them is obtained 
a high-grade oil, ranking next to olive oil and used for the same pur- 
poses. It is clear, yellow, and burns well without smoke or smell. A 
ton of grapes will yield from 40 to 100 pounds of seed, and about 3 
quarts, or 16 pounds, of oil may be obtained from 100 pounds of seed. 
The product has the properties of a drying oil and can be used as a 
substitute for linseed oil. It also makes a superior soap, 100 pounds 
of oil making 166 pounds of soap. 

Besides oil, the seeds yield tannin, which is used for tanning and 
other purposes. After these products have been taken out there 
remains a meal, which is an excellent general stock feed and a good 
fertilizer. 

The manufacture of oil from grape seed is said to be an Italian 
invention, and has been practiced for about a century. In Italy the 
single Province of Verona manufactures yearly about 600,000 pounds 
of oil. It is claimed that the seeds in California-grown grapes are 
larger in size and number than those of grapes grown in Europe. 
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In California the seeds coming from the raisin seeding and packing 
establishments are washed in order to rid them of the pulp adhering 
to them. This pulp is fermented and distilled, the product being 
marketed as brandy. The seeds, besides being used for purposes before 
mentioned, are useful in treating wines for sliminess. There is one 
by-product establishment in California which receives several thousand 
tons of waste of this nature annually. 

THE LBBS OF WINS. 

Lees are the sediment that settles in the casks in which the new wine 
is stored. These are especially valuable on account of the cream of 
tartar and calcium tartrate they contain, from which tartaric acid can 
be extracted. These elements vary from 20 to 70 per cent of the lees, 
according to the way in which the wine has been handled. In the lees 
some alcohol is also retained mechanically. The lees can be distilled 
or pressed to extract the wine they contain, and they are then dried 
and sold to cream of tartar works. 

Grape juice owes its sourness almost entirely to acid tartrates of 
potash. While the juice ferments, the greater part of the acid tartrate 
separates out along with tartrate of lime, coloring matters, and other 
impurities as a hard crust adhering to the sides of the cask. Such 
impure acid tartrate of potash is known conmiercially as argol. Red 
wines are usually richer in argol than white wines, and give a red color 
to the crude article. A ton of grapes yields, according to the compo- 
sition and treatment of the fruit, quantities varying between 1 and 2 
pounds of argol. The tartaric acid of commerce is prepared from 
tartar or argol, and was first separated from it by Scheele in 1769. It 
is used in baking powders, effervescing drinks, as medicine, in calico 
printing, etc. The United States at present imports from France, 
Italy, and Germany about $3,000,000 worth annually. The American 
Grape Acid Association, of San Francisco, about one and one-half 
years ago offered a reward of $26,000 for the best and most practical 
formula and process for making cream of tartar from grapes. About 
375 formulas have been submitted. These have been sent in from all 
over the world. The jury are now going over the proposals presented 
to them. It is expected that their conclusions will be announced in 
the near future. 

VALUB OP THE WASTES OF THE ORAPE CROP. 

It is safe to assume that if all the wastes of the grape crop were 
utilized the extra returns would increase the value of the crop fully 10 
per cent. California has a wine producing area equal to almost the 
whole of France. As California's present production is to that of France 
about as 1 is to 36, the very great economic importance of proper utili- 
zation of these by-products becomes apparent. 
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It is estimated that the by-products of the present grape production 
of Fresno County, Cal., if utilized would be worth $500,000 annually. 
For this country, with its present production of grapes, wines, raisins, 
etc., to the value of about $15,000,000, this would mean an additional 
earning of about $1,500,000, and this with the yiticultural industry 
as yet in its infancy. 



Digitized 



by Google 



INSECT INJURIES TO FOREST PRODUCTS. 

By A. D. Hopkins, 
In Charge of Forest Insect Investigations, Bureau of Entomology. 

CHARACTER AND EXTENT OF INJURY. 

The detrimental and destructive work of insects which cause serious 
losses in commercial woods, barks, nuts, etc., consists of burrows or 
galleries excavated by the young and matured forms of beetles and a 
few other kinds of insects. 

Round timber, rough lumber, and other crude products are seriously 
injured by pinhole and wormhole defects caused by a class of wood- 
boring beetles and grubs. 

Seasoned rough and dressed lumber and finished wood material is 
damaged or completely destroyed by a class of so-called powder post 
borers, which convert the woody tissue into a mass of fine dust or 
powder. 

Construction timbers and other wood material utilized in buildings, 
bridges, railroad construction, mining, etc., are often infested by 
wood-boring grubs, powder post borers, white ants, and other insects, 
to their serious detriment or destruction. 

Stored oak and hemlock bark for tanning purposes is, under certain 
conditions, seriously damaged or destroyed by insects which infest 
the inner or "flesh" parts and convert them into a fine powder. 

Medicinal barks, roots, and leaves are also bored or eaten by drug 
beetles, causing injuries which, while not necessarily destroying the 
medicinal qualities, are detrimental to the commercial value of such 
material. 

From the writer's personal investigations of this subject in different 
sections of the country, the damage to forest products of various kinds 
from this cause seems to be far more extensive than is generally recog- 
nized. Allowing a loss of 5 per cent on the total value of the forest 
products of the country, which the writer believes to be a conservative 
estimate, it would amount to something over $30,000,000 annually. 
This loss differs from that resulting from insect damage to natural 
forest resources in that it represents more directly a loss of money 
invested in material and labor. 

3S1 
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KNOWLEDGE NECESSARY TO PREVENTION OF LOSSES. 

In dealing with the insects mentioned, as with forest insects in gen- 
eral, the methods which yield the best results are those which relate 
directly to preventing attack. In order to meet with the best success, 
however, it is necessary to have a complete knowledge of the insects 
which cause the injuries and the conditions which are attractive to 
them or otherwise favor their attack, as well as those which are 
unattractive or unfavorable. 

The insects have two objects in their attack; one is to obtain food, 
the other is to prepare for the development of their broods. Diflfei-ent 
species of insects have special periods during the season of activity 
(March to November) when the adults are on the wing in search of 
suitable material in which to dei>osit their eggs. Some species which 
fly in April will be attracted to the trunks of recently felled pine trees 
or to piles of pine sawlogs from trees felled the previous winter. 
They are not attracted to any other kind of timber, because they can 
live only in the bark or wood of pine, and only in that which is in the 
proper condition to favor the hatching of their eggs and the normal 
development of their young. As they fly only in April, they can not 
injure the logs of trees felled during the remainder of the year. There 
are also oak insects, which attack nothing but oak; hickory insects, 
cypress insects, spruce insects, and so on, which have diflferent habits 
and different periods of flight and require special conditions of the 
bark and wood for depositing their eggs or for the subsequent develop- 
ment of their broods. Some of these insects have but one generation 
in a year, others have two or more, while some require more than 
one year for their complete development and transformation. Some 
species deposit their eggs in the bark or wood of trees soon after they 
are felled or before any perceptible change from the normal living 
tissue has taken place; other species are attracted only to dead bark 
and dead wood of trees which have been felled or girdled for several 
months; others are attracted to dry and seasoned wood; while another 
class will attack nothing but very old dry bark or wood of special kinds 
and under special conditions. Thus, it will be seen how important it 
is for the practical man to have a knowledge of such of the foregoing 
facts as apply to his immediate interest in the manufacture or utiliza- 
tion of a given forest product, in order that he may, with the least 
trouble and expense, adjust his business methods to meet the require- 
ments for preventing losses. 

DISTINCTIVE CHARACTER OF INSECT INJURIES. 

The work of different kinds of insects, as represented by special 
injuries to forest products, is the first thing to attract attention, and 
the distinctive character of this work is easily observed, while the insect 
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responsible for it is seldom seen, or it is so difficult to determine by 
the general observer, from descriptions or illustrations, that the 
species is rarely recognized. Fortunately, the character of the work 
is often sufficient in itself to identify the cause and suggest a remed}-^, 
and, in this paper, primary consideration is given to this phase of the 
subject. 

AMBROSIA OB TIMBER BBBTLE8. 

The characteristic work of this class of wood-boring beetles is shown 
in figures 43, 44, and 45. The injury consists of pinhole and stained- 
wood defects in the sapwood and heartwood of recently felled or gir- 
dled trees, sawloga, pulpwood, stave and shingle bolts, green or 



a. 

YiQ. 43.— Work of ambrosia beetles In tulip or yellow poplar wood: o, work of Xyleborus affinis and 
XyleborM inermU; b, Xyldwrus obesus a.nd work; c, bark; d, sapwood; e, heartwood. (Original.) 

unseasoned lumber, and staves and heads of barrels containing alcoholic 
liquids. The holes and galleries are made by the adult parent beetles 
to serve as entrances and temporary homes or nurseries for the devel- 
opment of their broods of young, which feed on a kind of fungus 
growing on the walls of the galleries. The growth of this ambrosia- 
like fungus is induced and controlled by the parent beetles, and the 
young are dependent upon it for food. The wood must be in exactly 
the proper condition for the growth of the fungus in order to attract 
the beetles and induce them to excavate their galleries; it must have 
a certain degree of moisture and other favorable qualities which usually 
prevail during the period involved in the change from living, or 
normal, to dead or dry wood; such a condition is found in recently 
felled trees, sawlogs, or like crude products. 
There are two general types or classes of these galleries — one in 
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which the broods develop together in the main burrows (figs. 43 and 
44), the other in which the individuals develop in short separate side 




Fig. 44.— Work of ambrosia beetle, Xyltborus ceUui, in hickory wood: a, larva, b, pupa; c, adult 
beetle, natural size; d, character of work in lumber cut from injured log; e, bark; /, aapwood; 
g, heartwood. (Original.) 

chambers extending at right angles from the primary gallery (fig. 45). 
The galleries of the latter type are usually accompanied by a distinct 
staining of the w6od, while those of the former are not. 




Fig. 45.— Work of ambrosia beetleH in oak: a, Monarthrum mo^i and work; b, PicUypus compotStM 
and work; c. bark; d, sapwood; c, heartwood; /, character of work in lumber from injured log. 
(Original.) 

The beetles responsible for this work are cylindrical in form, appar- 
ently with a head (the prothorax) half as long as the remainder of the 
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body (figs. 43, a, and 46, a). North American species vary in size from 
less than one-tenth to slightly more than two-tenths of an inch, while 
some of the subtropical and tropical species attain a much larger size. 
The diameter of the holes made by each species corresponds closely to 
that of the body, and varies from about one-twentieth to one-sixteenth 
of an inch for North American, and to one-eighth of an inch for the 
tropical species. 

ROUND-HEADED BOREBS. 

The character of the work of this class of wood and bark-boring 
grubs is shown in figure 46. The injuries consist of irregular flat- 
tened or nearly round wormhole defects in the wood which sometimes 
result in the destruction of the valuable parts of wood or bark material. 



Pig. 46.— Work of ronnd-headed and flat-headed borers in pine: a, work of round-headed borer, 
"sawyer," Monohammus sp., natural size; 5, Ergoiet apiculahis; c, work of flat-headed borer, 
Buprestis, larva and adult; d, bark; c, Rapwood; /, heartwood. (Original.) 

The sapwood and heartwood of recently felled trees, sawlogs, poles, 
posts, mine props, pulpwood, and cordwpod, also lumber or square 
timber with bark on the edges, and construction timber in new and old 
buildings, are injured by wormhole defects, while the valuable parts 
of stored oak and hemlock tanbark and certain kinds of wood are con- 
verted into worm dust. These injuries are caused by the young or 
larv8B of long-horned beetles. Those which infest the wood hatch 
from eggs deposited in the outer bark of logs and like material, and 
the minute grubs hatching therefrom bore into the inner bark, through 
which they extend their irregular burrows for the purpose of obtain- 
ing food from the sap and other nutritive material found in the plant 
tissue. They continue to extend and enlarge their burrows as they 
increase in size, until they are nearly or quite full grown. They then 
enter the wood and continue their excavations deep into the sapwood 

2 A1904 25 
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or heartwood until they attain their normal size. They then excavate 
pupa cells in which to transform into adults, which emerge from the 
wood through exit holes in the surface. 

This class of borers is represented by a large number of species. 
The adults, however, are seldom seen by the general observer unless 
cut out of the wood before they have emerged. Many of them fly at 
night, while otders are so nearly the color of the bark on which they 
rest that they are difficult to find. The holes made by these borers 
vary in size from very minute to more than an inch in diameter, but 
the intermediate sizes are most common. 

FLAT-HEADED BORERS. 

The work of flat-headed borers is only distinguished from that of 
the preceding by the broad, shallow burrows and the much more oblong 
form of the exit holes. In general, the injuries are similar and affect 
the same class of products, but they are of much less importance. 
The adult forms are flattened, metallic-colored beetles, and represent 
many species, of various sizes. 

TIMBER WORMS. 

The character of the work done by the borers of this class is shown 
in figure 47. The injury consists of pinhole defects in the sapwood 
and heartwood of felled trees, sawlogs, and like material which have 



Fig. 47.— Work of timber worms In oak: a, work of oak timber worm. EupscUi* minuta; b, barked 
surface; c, bark; d, sapwood timber worm, Hylocatut lugubris, and work; c, sapwood. (Original.) 

been left in the woods or in piles in the open for several months during 
the warmer seasons. Stave and shingle bolts and closely piled oak 
lumber and square timbers also suffer from injury of this kind. These 
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injuries are made by elongate, slender worms or larvae which hatch 
from eggs deposited by the adult beetles in the outer bark, or, where 
there is no bark, just beneath the surface of the wood. At first the 
young larvae bore almost invisible holes for a long distance through the 
sap wood and heartwood, but as they increase in size the same holes are 
enlarged and extended until the larvae have attained their full growth. 
They then transfoim to adults and emerge through the enlarged 
entrance burrows. The work of these timber worms is distinguished 
from that of the timber beetles by the greater variation in the size of 
holes in the same piece of wood; also by the fact that they are not 
branched from a single entrance or gallery, as are those made by 
the beetles. 

POWDER POST BORERS. 

The character of work of this class of insects is shown in figures 48, 
49, 60, and 51. The injury consists of closely placed burrows packed 
with the borings or a completely destroyed or powdered condition of 



Fio. 48.— Work of powder post beetle, Sinoxylon batUare, in hickory poles, showing transverse egg 
galleries excavated by the adult: a, entrance; b, gallery; c, adult. Natural size (original). 

the wood of seasoned products, such as lumber, crude and finished 
handle, cooperage, and wagon stock, furniture, and inside finish wood- 



Fio. 49.— Work of powder post beetle, SinosByUm bcisUare, In hickory pole: o, character of work by 
larvse; b, exit holes made by emerging broods. (Original.) 

work in old buildings, as well as in many other crude or finished and 
utilized woods. This is the work of both the adults and young stages 
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of some species, or of the larval stage alone of others. In the former, 
the adult beetles deposit their eggs in burrows or galleries excavated 

for the purpose, as in figures 48 
and 49, while in the latter (figs. 
50 and 51) the eggs are depos- 
ited on or beneath the surface 
of the wood. The grubs com- 
plete the destruction by boring 
through the solid wood in all 
directions and packing their 
burrows with the powdered 
wood. When they are full 
grown they transform to the 
adult and emerge from the in- 
jured material through round 
holes in the surface. Some of 
the species continue to work in 



Pio. 50.— Work of powder poet beetle, LydniM 
striattu, in hickory handles and si)oke8: a, 
larva; 6, pupa; c, adult, natural size; d, exit 
holes; e, entrance of larv» (venta for borings 
are exits of parasites); /, work of larvse; y, 
wood, completely destroyed; A, sapwood; i, 
heartwood. (Original.) 



Flo. 51.— Work of powder post beetle, 
XyleUnu^ paUatuSy In old pine flooring 
a, work of larvn; b, exit holes made by 
emerging broods; c, adult, natural siae. 
(Original.) 



the same wood until many generations have developed and emerged, 
or until every particle of wood tissue has been destroyed and the avail- 
able nutritive substance extracted. 
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WHITE ANTB, OR TERMITES. 

The character of the work of white ants, or termites, in wood is shown 
in figure 52. It consists of burrows, galleries, and tunnels of greatly 
varying sizes, and of every conceivable shape, extended in all direc- 
tions through the wood. A peculiar character is the complete destruc- 
tion of the inner portion of the wood, while slight or no evidence is 
shown on the exposed surface. In this work these insects employ a 
kind of earthy matter 
mixed with macerated 
wood to cover or roof 
in such parts of the gal- 
leries as would other- 
wise be exposed to the 
light; also to cover 
their paths over the 
surface of stone, iron, 
or uninjured wood, 
where inside tunnels 
are not made, to pro- 
tect them from light 
and from their ene- 
mies as they travel 
from place to place to 
visit or extend their 
burrows and nests. 

Theinjuries to forest 
products, both crude 
and finished, consist of 
a partial or complete 
destruction of the in- 
fested material. Un- 
der certain conditions 
greater damage and 
loss is caused than by 
the work of any other 
class of insects. A 
great variety of prod- 
ucts ia affected, such 
as round and square timbers left for some time next to the ground, 
poste and poles set in the ground, railroad ties, bridge timbers, and 
lumber in the bottom of stacks; and these insects are especially 
destructive to the underpinning, flooring, and all other wooden parts 
of buildings which are readily accessible to the little destroyers. The 
excavations are made by the insects for the purpose of obtaining food 
and to serve as habitations and nurseries for the great number of 
individuals which occupy them. 



Fio. 62.— Work of white ant, or termite, Termet Jlavipes, in sound 
and dry red oak molding from door casing: a, inner portion; b, 
longitudinal section; c, outer surface; d, male; e, female; /, hoI- 
dier; g, worker, natural size. (Original.) 
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These insects are not true ants, but resemble them somewhat in size 
and general appearance. They correspond in their social habits to 
ants and bees in that each colony includes workers, soldiers, males and 
females (winged or wingless), and a single royal pair.^ 

BLACK ANTS. 

The work of the true ants In wood somewhat resembles that of white 
ants, and is done for the same or similar purposes and under similar 

conditions, but is much less common 
or injurious. It usually consists in 
the extension of the work or dania^ 
started by other wood-boring insects, 
through the galleries of which the 
black ant gains entrance to the inner 
wood, which is sometimes honey- 
combed. 

CARPENTER BEBB. 

The work of this class of wood- 
boring bees is shown in figure 53. 
The injury consists of large augerhole- 
like tunnels in exposed solid dry wood 
of buildings and other structures. It 
is most common in soft woods, such 
as pine, poplar, redwood, and the like, 
the latter being especially liable to 
attack in California and the Southwest. 

NITT WEEVILS AND THEIR ALLIES. 



The characteristic work of this class 
of insects is a mined or mealy condi- 
tion of the kernel or inner parts, the 
surface being pierced by round holes 
and otherwise injured or destroyed. 
The loss results from the worthless 
condition of the infested material as 
an article of commerce, as food, and 
for planting, whether naturally or 
artificially. 

Many kinds of insects are respon- 
sible for injuries of this kind, such as 
weevils and other beetles, caterpillars of moths, and gall flies. In most 
cases where the inner portion of nuts or seeds is injured by weevils^ the 

a For further information on these insects, see article by C. L. Marlatt, in Bulletiii 
No. 4, new series, of the Bureau of Entomology. 



Pig. 63.— Work of carpenter bee, Xylocopa 
orp{fez, in redwood lumber from San 
Jofie, Cal.: a, entrance; 5, galleries; c, 
cells; d, larva; e, adult — slightly re- 
duced. (Original.) 
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^gs are deposited in the young pods, so that the entrance burrows 
made by the minute young larv» are completely hidden before the 
nuts are matured. After the larv» in nuts complete their growth 
they bore their way out and enter the ground to pass the winter, and 
transform to the adult the next season. In certain kinds of seeds the 
transformation to the adult takes place within.^ 

DBUa BBBTLBB. 

Injury by this class of enemies to certain medicinal products of the 
forest consists of the honeycombed, sieve-like, or powdered condition 
of certain kinds of barks, roots, stems, leaves, and seeds. The insects 
resppnsible for the work belong to the class of true powder post borers, 
and have similar habits. 

CONDITIONS FAVORABLE FOR INSECT INJURY. 
CRUDE PBODrCTB. 

Round timber with bark on. — Newly felled trees, sawlogs, tele- 
graph poles, posts, and like material, cut in the fall and winter and 
left on the ground or in close piles during a few weeks or months in 
the spring and summer, are especially liable to injury by ambrosia 
beetles (figs. 43, 44, and 45), round and flat- headed borers (fig. 46), 
and timber worms (fig. 47), as are also trees felled in the warm 
season and left for a time before working up into lumber. The proper 
degree of moisture found in freshly cut living or dying wood, and the 
period when the insects are flying, are the conditions most favorable 
for attack. This period of danger varies with the time of the year the 
timber is felled and with different kinds of trees. Those felled in late 
fall and winter will generally remain attractive to ambrosia beetles 
and the adults of round and flat-headed borers during March, April, 
and May. Those felled in April to September may be attacked in a 
few days after they arp felled, and the period of danger may not 
extend over more than a few weeks. Certain kinds of trees felled 
during certain months and seasons are never attacked, because the 
danger period prevails only when the insects are flying; on the other 
band, if the same kinds of trees are felled at a different time, the con- 
ditions may be most attractive when the insects are active, and they 
will be thickly infested and ruined. 

The presence of bark is absolutely necessary for infestation by most 
of the wood-boring grubs, since the eggs and young stages must 
occupy the outer and inner portions before they can enter the wood. 
Some ambrosia beetles and timber worms will, however, attack barked 
logs, especially those in close piles and otherwise shaded and pro- 
tected from rapid drying. The sapwood of pine, spruce, fir, cedar, 

« For further informatioii on these insects, see article by F. H. Chittenden, Bulle- 
tin No. 44, Bureau of Entomology, pp. 24-43. 
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cypress, and like soft wood is especially liable to injury by ambrosia 
beetles, while the heartwood is sometimes ruined by a class of round- 
headed borers known as sawyers. Yellow poplar, oak, chestnut, gum. 



Fio. M.— Work of lound-headed borer, OaUidium antennatum^ In white pine bucket staves from New 
Hampshire: a, where egg was deposited in bark; 6, larval mine: c. pupal cell; d, exit in bark; 
e. adult, slightly reduced. (Original.) 

hickory, and most other hardwoods, are, as a rule, attacked by species 

of ambrosia beetles, sawyers, and timber worms different from those 

infesting the pines, there being but very few species which attack both. 

Mahogany and other rare and valuable woods imported from the 
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Tropics to this country in the form of round logs, with or without the 
bark on, are commonly damaged, more or less seriously, by ambrosia 
beetles and timber worms. It would appear, from the writer's investi- 
gations of logs as received at the mills in this country, that the prin- 
cipal damage is done during a limited period from the time the tree^ 
are felled until they are placed in the fresh or salt water for trans- 
portation to the shipping points. If, however, the logs are loaded on 
the vessel direct from the shore, or if not left in the water long enough 
to kill the insects, the latter will continue their destructive work during 
transportation to this country and after they arrive until cold weather 
ensues or the logs are converted into lumber. It was also found that 
a thorough soaking in sea water, while it usually killed the insects at 
the time, did not prevent subsequent attack by both foreign and native 
ambrosia beetles; also, that the removal of the bark from such logs 
previous to their inmiersion did not render them entirely immune. 
Indeed, it was found that those with the bark off were attacked more 
than those with it on, owing, doubtless, to the greater amount of 
saline moisture absorbed and retained by the bark. 

From the foregoing it will be seen that some requisites for pre- 
venting insect injuries to round timber are: 

(1) To provide for as little delay as possible between the felling 
of the tree and its manufacture into rough products. This is especially 
necessary with trees felled from April to September im the region 
north of the Gulf States, and from March to November in the latter, 
while the late fall and winter cutting should all be worked up by 
March or April. 

(2) If the round timber must be left in the woods or on the skid- 
ways during the danger period, every precaution' should be taken to 
facilitate rapid drying of the inner bark, by keeping the logs off the 
ground, in the sun, or in loose piles; or else the opposite extreme 
should be adopted, and the logs kept in water. 

(3) The immediate removal of all of the bark from poles, posts, and 
other material which will not be seriously damaged by checking or 
season cracks. 

(4) To determine and utilize the proper months or seasons to girdle 
or fell different kinds of trees. Bald cypress in the swamps of the 
South are girdled in order that they may die and in a few weeks or 
months dry out and become light enough to float. This method has 
been extensively adopted in sections where it is the only practicable one 
by which the timber can be ti*ansported to the sawmills. It is found, 
however, that some of these girdled trees are especially attractive to 
several species of ambrosia beetles (figs. 43, 44, and 45), round-headed 
borers (fig. 46), and timber worms (fig. 47), which cause serious injury 
to the sapwood or heartwood, while other trees girdled at a different 
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time or season are not injured. This sugf^ested to ttie writer the 
importance of experiments to determine the proper time to girdle trees 
to avoid losses, and they are now being conducted on an extensive 
scale, in cooperation with prominent cypress operators in different 
sections of the cypress-growing region. 

Saplings. — Saplings, including hickory and other round hoop poles 
and similar products, are subject to serious injuries and destruction by 
round and flat-headed borers (fig. 46) and certain species of powder 
post borers (figs. 48 and 49) before the bark and wood are dead or dry, 
and also by other powder post borers (fig. 50), after they are dried and 
seasoned. The conditions favoring attack by the former class are 
those resulting from leaving the poles in piles or bundles in or near 
the forest for a few weeks during the season of insect activity, and 
by the latter, from leaving them stored in one place for several months. 

Stave and shingle bolts. — These are attacked by ambrosia beetles 
(figs. 43-45) and the oak timber worm (fig. 47, a), which, as has been fre- 
quently reported, cause serious losses. The conditions favoring attack 
by these insects are similar to those mentioned under *' Round timber." 
The insects may enter the wood before the bolts are cut from the log, 
or afterwards, especially if the bolts are left in moist, shady places in 
the woods in close piles during the danger period. If cut during the 
warm season, the bark should be removed and the bolts converted into 
the smallest practicable size and piled in such a manner as to facilitate 
rapid drying. 

Handle and wagon stock in the rough. — The crude material 
from which this class of products is manufactured is especially liable 
to injury by ambrosia beetles and round-headed borers, and, during the 
warmer seasons, special precaution is required to prevent damage. 
The conditions favoring attack of the round logs and bolts are the 
same as with other round timber. Hickory and ash in the round with 
the bark on are almost certain to be greatly damaged if the winter and 
spring cuttings are held over a few weeks after the middle of March 
or first of April. 

PuLPWooD AND coRDWOOD. — Pulpwood is injured by ambrosia 
beetles and round-headed borers, and cordwood by the latter. The 
conditions favoring attack are those resulting from close piling, and 
leaving in the woods, or in shady damp places, from a few weeks after 
the first of April to the first of August. Material of this kind is 
sometimes riddled with holes, or converted into'* sawdust," if left in 
close piles for a few months during the summer. This damage can be 
avoided, to a great extent, by placing the sticks of wood in triangular, 
or crib, piles immediately after they are cut from the tree — a common 
pra(;tice in the South. This facilitates rapid drying and renders the 
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wood immune. Peeling and splitting of the wood before it is piled is 
also desirable for the same purpose. 

UNSEASONED PRODUCTS IN THE ROUGH. 

Freshly sawed hardwood lumber placed in close piles during warm, 
damp weather in July and September presents especially favorable 
conditions for injury by ambrosia beetles (figs. 43, a, and 45, a.) This 
is due to the continued moist condition of such material. Heavy 
2-inch or 3-inch stuff is also liable to attack even in loose piles with 
lumber sticks. An example of the latter was found in a valuable lot 
of mahogany lumber of first grade, the value of which was reduced 
two-thirds by injury from a native ambrosia beetle. Numerous com- 
plaints have been received from different sections of the country of 
this class of injury to oak, poplar, gum, and other hardwoods. In all 
cases it is the moist condition and retarded drying of the lumber which 
induces attack; therefore any method which will provide for the 
rapid drying of the lumber, before or after piling, will tend to pre- 
vent losses. It is impoii;ant that '•heavy lumber should, as far as 
possible, be cut in the winter and piled so that it will be well dried 
out before the middle of March. 

Lumber and square timber with the bark on the edges or sides 
often suffer from injuries by flat and round-headed borers hatching 
from eggs deposited in the bark of the logs before they are sawed or 
after the lumber has been sawed and piled. One example of serious 
damage and loss was reported in which white pine staves for paint 
buckets and other small wooden vessels, which had been sawed from 
small logs and the bark left on the edges, were attacked by a round- 
headed borer, the adults having deposited their eggs in the bark after 
the stock was sawed and piled. The character of the injury is shown 
in figure 54, page 392. 

Another example was reported from a manufacturer in the South, 
where the pieces of lumber which had a strip of bark on one side 
were seriously damaged by the same kind of borer, the eggs having 
been deposited in the logs before sawing or in the bark after the lum- 
ber was piled. If the eggs are deposited in the logs and the borers 
have entered the inner bark, or the wood, before sawing, they may 
continue their work regardless of methods of piling; but if such lumber 
is cut from new logs and placed in the pile while green, with the bark 
surface up, it will be much less liable to attack than if piled with the 
bark down. This liability of lumber, with bark edges or sides, to be 
attacked by insects suggests the importance of the removal of the bark 
to pfevent damage, or, if this is not practicable, the lumber with the 
bark on the sides should be piled in open, loose piles with the bark up, 
while that with the bark on the edges should be placed on the outer 
edges of the pile, exposed to the light and air. 
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A moist condition of lumber and square timber, such as results from 
close or solid piles with the bottom layers on the ground, or on a 
foundation of old decaying logs, or near decaying stumps and logs, 
offers especially favorable conditions for the attack of white ants, 

KRA80NBD PRODUCTB IN THE BOUGH. 

Dry LUMBER.— Dry lumber in stacks or storage is liable to injury 
by powder post borers (fig. 50). The conditions favoring attack are: 
(1) The presence of a large proportion of sapwood, as in hickory, 
ash, and similar woods; (2) material which is two or more years old or 
that which has been kept in one place for a long time; (3) access to 
old infested material. Therefore such lumber should be frequently 
examined for evidence of the presence of these insects. This is always 
indicated by fine flour-like powder on or beneath the piles, or otherwise 
associated with such material. All infested material should be at once 
removed and the infested parts destroyed by burning. 

Dry (COOPERAGE, WAGON, AND HANDLE STOCK. — Thcsc are especially 
liable to attack and serious inj&ry by powder post borers (fig. 50), 
under the same or similar conditions as in the case of dry lumber. 

FINISHED OR iTILIZED PRODUCTB. 

Timbers and other woodwork in new and old buildings.— 
These are often injured by powder post borers (fig. 50), or white ants 
(fig. 52). If by the former m new structures, it indicates that infested 
material was used in the structure and that after being thus intro- 
duced the insects continued to breed and extend the injuries, regard- 
less of paint and varnish or other external treatment which would 
otherwise prevent attack. If the trouble occurs in old buildings it is 
usually due to a large proportion of sapwood in the frame timbers, 
flooring, and other parts, which, owing to the age of such material, 
is rendered especially attractive to certain classes of powder post 
borers. After such wood is once infested, the insects continue to 
breed and extend their work for many years, or until all the sapwood 
is converted into powder. Figure 51 illustrates an example of pine 
flooring in an old barn which was damaged by one species of this class 
of insects. 

The conditions in new or old buildings favorable for attack by white 
ants (fig. 52) are decayed or moist wood in the underpinning and foun- 
dation timbers which are near the ground, or the location of buildings 
in the vicinity of decaying wood of any kind in which the insects are 
breeding. After a building is once infested, however, the destructive 
work is extended into sound and dry wood. Old logs and stumps are 
favorite breeding places for these insects, from which they may travel 
or fly to a considerable distance to reach suitable places to extend 
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their work; therefore, it is important that all such material should be 
removed previous to the construction of buildings to prevent danger. 
The creosote treatment of frame timbers would doubtless prevent the 
attack of powder post borers. 

Woodwork in wagons, furniture, etc. — This is often seriously 
damaged or destroyed by powder post borers (fig. 50), which are intro- 
duced by the use of infested wood, in which they continue to work 
regardless of paint and subsequent external treatment. 

Staves and headings of barrels containing alcoholic liq- 
uids. — ^These are liable to attack by ambrosia beetles (figs. 43, «, and 



a. 



b 



Fig. 56.— Work of the hemlock tanbark destroyer, DinodertM wbtiriat%u: a, bark less than three years 
old, uninjured; fe, bark over three years old; c, surface of inner bark eaten by adults; d, inner por- 
tion destroyed by larvse and adults; e, adult, natural size. (Original.) 

45, d)^ which are attracted by the moist condition, and possibly by 
the peculiar odor of the wood, resembling that of dying sapwood of 
trees and logs, which is their normal breeding place. There are many 
examples on record of serious losses of liquors from leakage caused b}' 
the beetles boring through the staves and headings of barrels and casks 
in cellars and storerooms. 

The condition, in addition to the moisture of the wood, which is 
favorable for the presence of the beetles is proximity to their breeding 
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places, such as the trunks and stumps of recently felled or dying oak, 
maple, apple, and other hardwood or deciduous trees; lumber yards, 

sawmills, freshly cut cordwood from 
living or dead trees, and forests of 
hardwood timber. Under such con- 
ditions the beetles occur in great 
numbers, and, if the storerooms and 
cellars in which the barrels are kept 
are damp, poorly ventilated, and 
readily accessible to them, serious 
injury is almost certain to follow. 

Tanbark. — Favorable conditions 
for insect attack and injury to tan- 
bark (figs. 55 and 56) are found in 
that which is over three years old 
from the time it is taken from the 
tree. This suggests at once a simple 
and practical method of preventing 
losses — that of labeling the different 
lots, or piles, with the year the bark 
was peeled, and then utilizing it be- 
fore it is old enough to be in danger 
of attack. While it is a common 
practice for tanners and dealers to 
keep a record of the age for other 
reasons, the utilization of the bark 
within three years is by no means 
universal, as was demonstrated by 
FIG. M-work of round-headed borer. Pky- ^^^ writer's investigation at One tan- 

matodes variabUU, in oak tanbark: a, ncry, where $50,000 tO $75,000 WOrth 

adult. (Original.) ^f ^j^ hcmlock bark was found to 

have been rendered almost worthless, while the remainder of the bark 
in the yards, which was less than three years old, showed no damage 
whatever. 
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PB0HI8IN0 NEW FRUITS* 

By William A. Taylor, 
Pomoiogist in Charge of Field InvesHgaiionSf Bureau of Plaint Industry. 

INTRODUCTION. 

So long as improvement of fruits continues, whether throug-h chance 
variation or through systematic selection and breeding, it will be neces- 
sary for the progressive fruit grower to keep in touch with the advances 
that are being made along the particular lines in which he is interested. 
The largest profits in commercial fruit growing not infrequently result 
from judicious planting of comparatively new varieties which have 
shown strong indications of adaptability to particular regions or to 
special uses before either of these points has been fully established by 
actual experience. It is the purpose of the series of Yearbook papers 
to which the present article belongs^ to direct the attention of fruit 
growers to some of those new or little-known varieties of important 
fruits which appear worthy of testing in different parts of the country. 

BLOOMFIELD APPLE. 

(Synonyms: Benlley's Seedling ^ Bloomfield Bentley, ) 
[PLATE L.] 

This very promising autumn variety for the home orchard and 
near-by market originated as a chance seedling which came into 
bearing about 1880 at Bloomfield, the farm of the late Richard T. 
Bentley, of Sandy Spring, Montgomery County, Md. Its fruit was 
found to be so excellent in qualit}^ as well as so handsome in appear- 
ance, that it was quite widely disseminated throughout Montgomery 
and Prince George counties, Md., by top grafting trees in established 
orchards. Soon thereafter it was commercially propagated by the late 
Chalkley Gillingham, of Accotink, Fairfax County, Va., and other 
local nurserymen of Maryland and Virginia, so that it is now quite 
widely disseminated through the family orchards of the Potomac River 
counties of both States. Prior to 1894 it was known as ^^Be7itleyh 
Seedling ^'^'^ but the attention of Mr. John C. Bentley, the present owner 
of the farm on which the variety originated, having been called to the 

« See Yearbooks of the Department of Agriculture for 1901 (p. 381), 1902 (p. 469), 
and 1903 (p. 267). 
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close similarity of this name to " Bentley Sweet," an old established 
variety with which it was in danger of being confused by the public, 
he consented to the adoption of the name "BloomlSeld (Bentley),''^ 
under which it was described in the Report of the Pomologist of the 
Department of Agriculture for that year (p. 17). 

The variety bears a group resemblance to the '* English Red Streak" 
of the Middle Atlantic States, and is probably a seedling of that sort 

DESCRIPTION. 

Form roundish or broadly cylindrical, truncate; size large; surface 
smooth; color yellowish, washed with ciimson, striped with darker red 
and overspread with gray; dots conspicuous, sometimes triangular, 
protruding, russet, some having dark centers; cavity angular, large, 
deep, abrupt; stem short, rather stout, often knobbed; basin wide, 
deep, abrupt, furrowed and slightly leather^cracked; calyx segments 
short to medium, sometimes reflexed; eye large, open; skin thin, 
tough; core of medium size, conical, clasping; seeds few, plump, 
brown; flesh yellow, with a darker core line, moderately fine, tender, 
juicy; flavor subacid, rich; quality good to very good for both dessert 
and culinary use. Season, September to November in Montgomery 
County, Md. 

Tree a rather stocky and vigorous grower, requiring strong soil, 
and an abundant annual bearer. This variety has for a number of 
. years proved to be one of the best apples of its season in the Wash- 
ington markets, and is worthy of wider dissemination both for home 
use and market. 

The specimen illustmted was grown by Mr. Thomas O. Duvall, 
Spencerville, Montgomery County, Md. 

DOCTOR APPLE. 

(Synonyms: American Nonpareil of Mease and Thacher, but not of CJoxe or Downing; 
Dewittf Doctor Dewitt^ Red Doctor, Newhy. ) 

[PLATE LI.] 

Though included in Mease's list of *' Apples most commonly culti- 
vated " ^ in the United States a century ago, the real merit of this 
variety appears to entitle it to a place among the promising sorts 
throughout a wide range of climate. The fact that Mease, in the first 
published description of the variety, above cited, appears to have con- 
fused it with American Nonpareil, a summer apple, possibly accounts 
in part for the long period of obscurity from which it now appears to 
be emerging. Most of the early American writers mention it, but in 
several instances it is doubtful whether they were familiar with the 



"Willich's Domestic Encyclopedia, first American edition; with additions, by 
James Mease, M. D., Philadelphia, 1804. Vol. Ill, p. 111. 
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trw9 sort, which evidently possesses high merit in several important 
points, and gives evidence of becoming a popular variety. 

Its rediscovery, after remaining practically an unknown sort except 
in a few widely scattered localities, is due to Mr. Thomas T. Newby, 
of Carthage, Ind. Mr. Newby's father grafted a tree with scions from 
a tree of unknown identity in an orchard in that vicinity in 1854, and 
some twenty years later Mr. Newby himself grafted a small seedling 
tree of the same variety. Being impressed with the beauty, symmetry, 
and uniform size of the fruit, which he found to be of fair dessert 
quality, Mr. Newby, who had supposed it a well-known old variety, 
became convinced of its value when he found that the severe winter of 
1880-81, which nearly ruined the orchards in his section, did not injure 
it He then undertook to ascertain its identity, submitting specimens 
to experts and exhibiting the variety at State and other fairs repeatedly 
with this end in view. These efforts having failed, a committee of the 
Indiana Horticultural Society in 1894, in commending its excellence, 
published it in the report of the society for that year under the name 
"Newby," and it was described under that name in the Report of the 
Pomologist of the Department of Agriculture for that year. 

During the summer of 1900, among the old varieties which reached 
the Department were some specimens of Doctor from Mr. D. C. 
Boring, of Thornville, Ohio, and it w^ through these that the identity 
of Mr. N'ewby's apple was established. Meanwhile Mr. Newby had 
in the autumn of 1899 forwarded for exhibition in the American fruit 
exhibit at the Paris Exposition during the sunmier of 1900, a quantity 
of specinaens of the variety, which attracted much attention by their 
symmetrical form and beautiful color. Scions were distributed by the 
Department in 1895 to a number of State experiment stations and indi- 
vidual growers throughout the more important northern apple districts, 
and from its behavior during the past four years it is considered well 
worthy of experimental planting for special markets from Maryland 
northward to Maine and westward to Lake Michigan. While not of 
the highest dessert quality, it is superior in this respect to a number of 
the standard commercial sorts and in beauty is surpassed by none. 

DESCRIPTION. 

Form oblate or roundish oblate, sometimes slightly oblique; size 
uniformly large; surface very smooth, glossy at ripening time, becom- 
ing very oily when stored under ordinary cellar or warehouse condi- 
tions; color a rich yellow, lightly washed with mixed red and 
indistinctly striped and splashed with crimson; dots scattering, russet, 
occasionally aureole; cavity regular, large, deep, with gradual slope, 
somewhat russeted; stem short, rather stout; basin regular, large, 
deep, furrowed and downy; calyx segments medium, converging, 
2 A1904 26 
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sometimes reflexed; eye large, usually open; skin thick, tenacious; 
core medium, oblate conical, open, clasping; seeds numerous, plump, 
brown; flesh yellowish, moderately fine, breaking, juicy; flavor sub- 
acid, pleasant; quality good to very good. Season, October to Janu- 
ary in Ohio and Indiana, keeping well in cold storage. 

The tree is a stocky grower, making a rather upright head, and is a 
regular bearer of good crops. 

The specimen illustrated was grown by Mr. D. C. Boring, of Thom- 
ville, Ohio. 

HOSSNEY PEAR. 

[PLATB UI.] 

It is a noticeable fact that a much larger proportion of pear than of 
apple varieties that have attained important commercial rank in 
America are of European origin. In fact, outside of American 
varieties of the Oriental class, such as Le Conte, Kieflfer, and Garber, 
very few American pears have become important in a commercial 
way. One of the most promising recent candidates for favor in this 
respect is the Rossney. According to the introducers, this variety 
originated in Salt Lake City, Utah, from a mixed lot of Winter Nelis 
and Bartlett seed planted for stocks by William Woodberry in 1881 
or 1882. The peculiarly strong and vigorous growth of one of the 
trees and the distinctness of its foliage and wood caused the owner to 
save it when the rest of the seedlings were budded. It bore its first 
fruit at the age of 5 years and was propagated from in a small way 
by the owner shortly thereafter for his own planting under the name 
''Woodberry Seedling." The original tree was sold by Mr. Wood- 
berry in 1891 to the Pioneer Nurseries Company of Salt Lake City, 
Utah, who named the variety ''Rossney" in honor of Mr. William E. 
Rossney, of Bloomington, 111., and introduced it in 1898. From 
observation of its behavior in several States since that time it is con- 
sidered a promising variety for the commercial planter throughout the 
Northern and Middle States where Bartlett and similar varieties succeed. 

DESCRIPTION. 

Form oval py riform, somewhat angular and ribbed toward the apex; 
size large, surf ace undulating and somewhat un ven; color golden yel- 
low, blushed with scarlet and thinly overspread with a bluish white 
bloom; dots numerous, minute, russet, indented; cavity regular, of 
medium slope and depth; stem rather long, moderately stout; basin 
regular, small, abrupt, shallow; eye small, closed; skin thin, tenacious; 
core oval, medium in size, meeting the eye; seeds few, • mall, brown; 
flesh yellowish, buttery, juicy; flavor mild subacid; quality good to| 
very good. Season about ten days later than Bartlett ^ ■ 

The original tree is a strong and vigorous grower, erect in hf ^ 
and thus far free from blight, and the young trees now in or ^ 
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through the Eastern States are also reported free from blight injury 
up to this date, although in localities where the disease is present. 

Ihe specimen illustrated on Plate LII was grown at Salt Lake City, 
Utah. 

MILLENNIAL GRAPE. 

(Stvonyms: Hungarian Millennium, EzerSves MagyarorszAg Emlike of Hongarian nnrs- 

eriee.) 

[PLATE Lin.] 

New varieties of the Vinif era class of grapes which differ sufficiently 
from existing sorts to warrant introduction and naming are now of rare 
occurrence. In fact, the limit of variation along desirable lines except 
through hybridization with other species of grapes appears to have been 
nearly reached. It is, therefore, worthy of note that a variety recently 
originated in Hungary, which was introduced into this country in 1897, 
in the form of cuttings received from Mr. Sigmund Katona, of Kecske- 
met, Hungary, possesses characteristics which mark it as an apparent 
exception to the general rule. This variety, which, according to its 
originator, is the result of a cross between Chasselas Dor6 (synonym 
Queen Victoria White) and Calabre, was grown by Mr. Johann Mathiasz, 
of Kecskemet, from seed planted in 1887. It was named in 1896 in 
honor of the millennial of the establishment of the Hungarian Govern- 
ment, which was then being celebrated. The points of special excellence 
claimed by the originator are the strength, vigor, and productiveness 
of the vine and the exceptional beauty, fine flavor, and excellent keep- 
ing and shipping quality of the fruit. 

Its record in Napa County, Cal., where it has been fruited on grafted 
vines since 1899, bears out these claims in large degree, and indicates 
that it is especially promising as a table grape of high quality, as well 
as adapted to the making of high grade white wine. 

The following field characterization of the variety is based upon 
specimens grown by the late Prof. George Husmann, of Napa, Cal., 
who was the first to fruit and report upon the variety in America, so 
far as known. 

DBSOBIPTION. 

Bunch medium to large, compact, shouldered; berries large, round, 
resembling Malaga in shape and size; color yellowish white with a 
brownish blush on sunny side; skin transparent, thin, but tough; flesh 
quite tender and juicy, having a very sweet, pure flavor; seeds few; 
quality very good, keeping and enduring shipment well. Season, 
September, in Napa County, Cal. 

Vine a strong grower, with close joints; apparently well adapted to 
close or stool pruning; very productive, showing after the first crop 
an abundant second crop of good-sized bunches and berries; leaf large 
and heavy, heartshaped, not lobed. 
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As it is a pure Vinifera it is, of course, unlikely to succeed outside 
of the recognized districts where that species can be profitably grown. 

The cluster illustrated on Plate LIU was grown by Mr. Fred. L. 
Husmann, Rutherford, Cal. 

PEBFEOnON CUBBANT. 

[PLATE UV.] 

This variety was originated by Mr. C. G. Hooker, of Rochester, 
N. Y., from seed of the Fay, the blossoms of which were crossed with 
White Grape in the spring of 1887. It was the best of a lot of 25 
seedlings of same parentage, and after being held under observation 
by the originator for several years, was first propagated for experi- 
mental distribution about 1895. Its value having been satisfactorily 
established through several years of comparative tests beside other 
varieties, and after critical examination for three years by a committee 
of the Western New York Horticultural Society, it was awarded the 
Barry gold medal of that society in 1901 for a new fruit of superior 
merit. It was commercially introduced by Messrs. C. M. Hooker & 
Sons, of Rochester, N. Y., in 1902, and has been favorably reported 
upon by experiment stations and growers in several of the Northern 
and Eastern States. 

DBBCRIFTION. 

Cluster long, cylindrical, tapering but slightly, with a long stem; 
berries spherical, uniformly large, adhering tenaciously to the short, 
stout pedicels; color bright crimson; skin thin, moderately tough; 
flesh tender, translucent, juicy; seeds medium in size and number; 
flavor sprightly subacid; quality good to very good, both for dessert 
use in the fresh state and for cooking. 

Bush a moderately strong grower with good foliage; bears its fruit 
chiefly on the old wood like its staminate parent, the White Grape. 

The specimens illustrated on Plate LIV were grown by Mr. C. G. 
Hooker at Rochester, N. Y. 

DELMAS PEBSIMKON. 

[PLATE LV.] 

The native persimmon of the Southern and Eastern States, 2>«?«py- 
roB virginiana^ has but recently begun to receive the attention of cul- 
tivators, although wild trees yielding fruit of exceptionally fine quality 
or possessing other important characteristics have long been known to 
individuals in many portions of its range. In fact, until its larger 
fruited relative the kaki, or Japanese persimmon, was introduced and 
fruited in many parts of the South the intrinsic merit of the native 
species, and its inherent value as a fruit possessing large capabilities of 
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improvement through selection of wild varieties already existing, seems 
to have been overlooked. Attention has been called to several choice 
varieties, in the reports of the Pomologist of the Department of Agri- 
culture from time to time, especially to Early GK>lden, GK>lden Gem, 
and Marion. At the present time not fewer than 35 varieties have 
received names and are being grown in an experimental way. 

One of the best of these varieties that have reach^^d the office of the 
Pomologist is the Delmas, a native seedling on the grounus of Mr. 
A. G. Delmas, of Scranton, Miss., who, after observing its superior 
quality for some twenty years, planted 26 suckers from it in orchard 
form in a suitable location on his place in 1899. These trees, which 
were in bearing in 1902, attracted the attention of the writer in 
November of that year by their good size, handsome appearance, and 
fine quality. Later Mr. Delmas furnished the Department scions for 
experimental distribution, so that the variety is now under test in sev- 
eral localities. 

DBSCRIPTION. 

Form roundish oblate; size medium to large; surface smooth; color 
reddish yellow, covered with a thin whitish bloom, remaining bright 
when full ripe; cavity regular, of medium size and depth; calyx, con- 
sisting of four medium-sized bluish green sepals, somewhat reflexed 
when fruit is ripe; apex slightly protruding; skin thin, tenacious; 
flesh yellowish, translucent, meaty; flavor sweet and rich; quality very 
good; seeds 7 or 8, rather large.^ dark brown. Season, October and 
early November, in southern Mississippi. 

The tree is a strong grower, of upright habit, with large leaves. It is 
very precocious and productive. The variety is considered especially 
promising for experimental commercial planting in the Gulf States, 
because of its productiveness and the large size, bright and durable 
color, and fine quality of the fruit. 

The specimens illustrated on Plate LV were grown by Mr. A. G. 
Delmas, of Scranton, Miss. 

PEOANS. 

[PLATES LVI AND LVH.] 

Of our native nut-bearing trees none promises to become of such 
pomological importance as the pecan. Within the region to which it 
is well adapted for cultivation, which may be roughly stated as the 
Mississippi Valley below St. Louis, the South Atlantic, and the Gulf 
States, including Texas, no other nut tree, either foreign or introduced, 
can be considered as fairly in competition with it. Though long neg- 
lected as a possible profitable orchard tree, it has, during the past 
fifteen years, assumed considerable importance, and extensive orchards 
have been planted in most of the Southern States. Previous to about 
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1900 most such orchards were planted with seedling trees or with 
nuts of particular varieties, which were placed at desired orchard dis- 
tances and allowed to germinate and grow where the future trees were 
to stand, thus avoiding the transplanting process. As the earlier 
seedling orchards have come into bearing it has become increasingly 
apparent that the seedlings from trees of those exceptionally fine 
varieties which the orchardist desires to perpetuate vary too greatly 
from their parent types to be of much commercial value. Such seed- 
lings rarely bear nuts closely similar to the parent in size, form, color, 
thinness of shell, plumpness of kernel, or dessert quality, and still 
more rarely do they reproduce the desired productiveness, ripening 
time, or other important characteristics that determine the commercial 
value of the tree. The necessity of relying upon budded and grafted 
pecan trees for conmiercial orchards is now very generally recognized 
by intelligent planters, so that at the present time few seedlings are 
being planted. 

Unfortunately, much confusion exists among growers as to the 
exact identity and proper nomenclature of several of the leading sorts. 
This is partially due to the fact that for many years the locations of 
the original trees were not known to the general public, and partially 
to the fact that in certain instances deliberate renaming of varieties 
previously introduced was practiced by certain nurserymen and dealers 
in seeds and trees. The situation has been further complicated by a 
somewhat general practice of selling seedling trees under the names of 
the varieties from which they were grown. The result of these prac- 
tices is that many and diverse forms of the pecan are now found in 
orchards throughout the South under the names of some of the best- 
known sorts. These practices are now discouraged by the leading 
nurserymen and orchardists, and it is hoped that, through the edu- 
cational campaign which has been inaugurated by the National Nut 
Growers' Association through the adoption of the code of nomenclature 
of the American Pomological Society and its application to the names 
of nut varieties in catalogues and other publications relating to the 
subject, these productive causes of confusion in the names and identity 
of varieties will soon cease to operate. 

With a view to determining the exact identity of the varieties that 
have been longest introduced to cultivation, the ten sorts that have 
been advertised and propagated for a sufficient time to attain a wide 
distribution among planters are illustrated on Plates LVI and LVII. 
The writer has visited the localities where these varieties originated, 
and in the case of all except the Centennial (the original tree of 
which was destroyed in 1890) has inspected and photographed the 
original trees. The effort has been to illustrate nuts that fairly repre- 
sent characteristic specimens of the varieties, including thickness of 
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shell and form, color, and plumpness of kernel, as well as the external 
characteristics. In all cases the nuts illustrated are from trees grown 
in the climatic regions where the varieties originated. 

Centennial Pecan. 

[PLATE LVI.] 

The original tree of this variety stood on the Anita <* plantation of 
Mr. Amant Bourgeois, on the east bank of the Mississippi River, in 
St. James Parish, La., from some date early in the nineteenth century 
until March 14, 1890, when it was destroyed by the disastrous Anita 
crevasse, which swept away, to the depth of 15 feet, the earth in which 
it stood. Whether it was a chance seedling or was grown from a 
planted nut is not known. So far as known, the first effort to perpetu- 
ate the variety by grafting was made by the late Dr. A. E. Colomb 
early in the ''forties." Not succeeding in this effort, Doctor Colomb 
later cut scions from the original tree and took them to the late 
Telesphore J. Roman, owner of Oak Alley plantation, on the east 
bank of the river, whose slave gardener, Antoine by name, succeeded 
in grafting 16 trees near the mansion and quarters with this variety in 
the winter of 1846 or 1847. Somewhat later than this Mr. Roman 
had 110 trees grafted *'in the large pasture which was forty arpents 
from the river" with the same variety, so that by the close of the civil 
war (1866) there were 126 grafted Centennial trees in bearing on this 
plantation. The plantation having changed hands shortly after the 
war, the later plantipgs of grafted trees were cut down to make way 
for sugar cane, although they were just reaching their most productive 
age and the nuts from them were then selling at from $50 to $76 per 
barrel.* 

In 1876, Hubert Bonzano, who then owned Oak Alley, exhibited nuts 
from these grafted trees at the Centennial Exposition in Philadelphia. 
He was awarded a diploma based upon an examination by Prof. 
William H. Brewer, in which the variety was commended for its 
"remarkably large size, tenderness of shell, and very special 
excellence."^ 

It is not clear as to who first applied the name Centennial to the 
variety, but so far as ascertained it was first catalogued under that 
name by the late Richard Frotscher, of New Orleans, in 1886, the 
propagation of budded and grafted trees of it for sale having been 
begun about 1882 by William Nelson, who was associated with Mr. 
Frotscher in the pecan nursery business. 

o Personal statement of Emil Bourgeois, Central, La., October, 1902. 

& Letters of Henry J. Roman and Prof. Alo6e Fortier, of New Orleans, son and 
nephew, respectively, of Telesphore J. Roman, May to August, 1903. 

« U. 8. International Exhibition 1876, Reports and Awards. Group VI, Award 
222, p. 46. Philadelphia, 1877. 
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So far as ascertained, the Centennial is the first variety of pecan 
that was successfully propagated by budding or grafting. It was 
also the first variety planted in commercial orchard form, with a 
definite view to producing nuts for sale, and one of the first three to 
be catalogued and offered for sale. 

Two of the earliest grafted Centennial trees, above referred to, are 
still standing at Oak Alley. They were thrifty, productive, and in 
fine condition when inspected by the writer in the autumn of 1902. 
The date of their grafting by the slave Antoine (1846 or 1847), 
under Doctor Colomb's direction, marks the beginning of modem 
pecan culture. 

DBBCBIPTION. 

Size large, average nuts running about 46 to 50 to the pound; form 
long, compressed cylindrical, gradually tapering to the wedge-shaped 
apex; base conical; color bright grayish brown with rather scanty 
purplish splashes toward apex; shell rather thick, partitions thin; 
cracking quality medium; kernel clear, reddish yellow, deeply and 
narrowly grooved, but quite smooth and separating easily from the 
shell; plump, solid; of delicate texture and flavor, quality very good. 

The Centennial tree is a rather slender grower with grayish green 
young wood sprinkled with small light dots. It becomes pendulous 
as it attains age, and is on this account one of the handsomest varieties 
for parks or large lawns. It is slow to come into bearing, but appears 
to be a fairly regular cropper after attaining an age of about 15 years 
from bud or graft. 

The specimens illustrated on Plate LVI were from one of the two 
surviving trees that were grafted in 1846-47 on Oak Alley plantation, 
Feitel, St. James Parish, La. They were furnished by ttie present 
owner of the plantation, Mr. A. M. Sobral. 

Fbotbchbr Pbcam. 
(Synonyms: Eggsheil, Frotscher^B EggBheU^ Otmer, MqjesUc,) 

[PLATE LVI.] 

This variety was originated by the late Oscar Olivier in his garden 
beside the Bayou Teche at Olivier, Iberia Parish, La. The original 
tree, now owned by H. J. Pharr, is still healthy, vigorous, and pro- 
ductive. Its exact age is not known, but the indications are that it 
was planted subsequent to 1860. It appears to have been first propa 
gated about 1882 by William Nelson, and first catalogued by the late 
Richard Frotscher as ''Frotscher's Eggshell," in 1885. Locally it is 
still known as the ** Olivier" pecan, in honor of its originator. 
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DBBCRIPnON. 

Size large, averaging about 45 to 50 nuts per pound; form cylindri- 
cal oval with broad, rounded base and blunt quadrangular apex; suture 
rather indistinct; color bright yellowish brown, with scattered pur- 
plish black splashes toward apex; shell thin to very thin, with thin 
partitions; cracking quality excellent; kernel brownish yellow, often 
shrunken, showing dark veins even in the fresh nuts; texture rather 
dry and coarse; flavor pleasant; quality medium. 

The tree of Frotscher is a strong grower, of broadly spreading and 
sprawling habit, the young wood bright brownish green in color and 
conspicuously dotted. The variety is precocious and productive, but 
the feulty character of many of its kernels and their stale appearance, 
even when perfectly fresh from the tree, materially lessen its value 
as a commercial variety. 

The tree characters of Frotscher are quite clearly reproduced in its 
seedlings, and, as many of these have been planted throughout the 
South, there is much confusion regarding the variety. 

The specimens illustrated on Plate LVI were grown by Mr. B. M. 
Young, Morgan City, La. 

Jewbtt Pbcan. 

[PLATE LVI.] 

The original Jewett pecan tree was grown from a nut planted on what 
is now known as the Wilcox place, li miles north of Scranton, Miss., 
by the little son of Charles M. Cruzat, about 1881, it being the only one 
obtained from a half dozen nuts purchased in New Orleans at a cost of 
50 cents. Mr. Cruzat has no information regarding the source of the 
nuts which he purchased, but remembers that they were large, fine- 
looking pecans. The tree commenced bearing at the age of 7 years, 
and attracted the attention of the late Col. W. R. Stuart, of Ocean 
Springs, Miss., who purchased the crops for several years and cut 
scions for grafting in nursery. He introduced the variety in the form 
of grafted trees in 1893, naming it Jewett, in honor of Col. Stephen 
Jewett, of Crosby, N. C. The original tree is still standing, and is 
about 4 feet 7 inches in circumference, but is affected by a bark dis- 
ease to which the variety appears specially susceptible, and is now 
bearing but light crops of nuts. 

DESCRIPTION. 

Size large to very large, varying from 45 to 55 nuts per pound; 
form long, angular, obovate, often constricted at middle, with a blunt 
quadrangular apex, which is often curved and beaklike; suture quite 
distinct; color dull reddish brown, with many purplish splashes, some- 
times extending the full length of the nut; shell rather thick, with thin 
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partitions, cracking easily but adhering to the kernel; kernel long, 
wedge shaped, rather broadly grooved, bright in color, rather coarse 
in texture, and only fairly good in quality. 

The Jewett tree is an erect, strong grower when young, and is at 
least fairly productive. It is apparently very susceptible to a bark 
disease which has attacked the original tree and many of those propa- 
gated from it. Aside from the large size and strikmg appearance of a 
portion of its crop there appears to be little to commend it to planters. 

The specimens illustrated on Plate LVI were grown by the Stuart 
Pecan Company, Ocean Springs, Miss. 

Pabst Pecan. 

[PLATE LVI.] 

The original tree of the Pabst pecan is one of a number of seedlings 
on the grounds of the late William B. Schmidt, of New Orleans, at his 
country place at Ocean Springs, Miss. These trees were grown from 
nuts from unknown sources obtained in New Orleans about 1875. The 
Pabst tree proved to be an especially strong grower, yielding nuts of 
large size and plump kernel, and was first propagated by Mr. Charles 
E. Pabst, of Ocean Springs, in 1890. It was named in 1893 in honor 
of Mr. Pabst by Mr. B. M. Young, of Morgan City, La., who has 
done much to clear up the uncertainties regarding names and to 
determine the relative merits of pecan varieties. 

The Pabst tree was over 5 feet in circumference when badly damaged 
by a severe wind and rain storm October 9, 1893, which destroyed 
most of its top. It has been replaced by two thrifty sprouts from the 
root of the original tree, which in 1903 were good-sized trees, 27 and 
21 inches in circumference, respectively, and bearing nuts. 

DEBCRIFTION. 

Size large, averaging about 45 to 55 nuts per pound; form short, 
cylindrical, with a very blunt, broadly grooved apex; color dull gray, 
heavily splashed with purplish black; shell thick, hard; partitions 
rather thick; cracking quality medium; kernel plump, smooth, with 
broad grooves, bright straw color; texture fine; flavor delicate; quality 
very good. 

The Pabst is a very sturdy, upright tree with stocky gray-green 
young wood, sparsely sprinkled with large dots. It appears to be 
fairly productive where it has been under test for a sufficient time to 
test its bearing habit. 

The specimens illustrated on Plate LVI were grown by Mr. Charles 
E. Pabst, Ocean Springs, Miss. 
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Post Pbcan. 
(Synonym: Pot^9 Select^ in part) 

[PLATE LVII.] 

The original tree of the Post pecan is a wild seedling on the farm 
of Mr. H. B. Freeman, on the Colorado River bottom, in San Saba 
County, Tex. , near Milbum, McCulloch County. The farm was for- 
merly owned by a Mr. Post, by whose name the variety was locally 
known prior to 1891, when Mr. Herbert Post, of Fort Worth, Tex., 
began purchasing the crop and advertising it and other pecans widely 
under the trade name ''Post's Select." Little effort appears to have 
been made to perpetuate the variety by grafting until a comparatively 
recent date. 

When examined by the writer in November, 1903, the original tree 
was in fairly thrifty condition, and had a circumference of 9 feet 8 
inches at 18 inches from the ground. Its crop has varied from li to 
11 bushels per annum in recent years. 

DBSCBIPTION. 

Size medium, averaging about 65 to 75 nuts per pound; form com- 
pressed, sTiort, obovate, with a rather blunt, conical apex; color bright 
reddish yellow, showing very few purple splashes; shell thick, par- 
titions thick, cracking quality medium; kernel clear, bright stmw 
color, but deeply grooved and wrinkled; texture firm, compact, fine 
grained; flavor delicate; quality good. 

The original Post tree is a moderately strong, upright grower, with 
rather slender, bright young wood with numerous small dots, and 
is quite regularly productive. The variety has been fruited on buds 
or grafts in but few places, and its behavior outside of the locality of 
its origin can not yet be determined. 

The variety described is the true Post. In recent years an entirely 
distinct sort, the Hollis, which originated at Bend, San Saba County, 
Tex., and is a larger and apparently superior nut, has been distributed 
by the introducer under the name *' Post's Select." 

The specimens illustrated on Plate LVII were furnished by Mr. 
E. W. Kirkpatrick, of McKinney, Tex. They were from the original 
tree. 

Rome Pbcan. 

(Synonyms: Century ^ Columbia^ Columbian^ Mammoihy Pride of the Coasts Southern 

Oiant, Twentieth Century,) 

[PLATE LVII.] 

The original tree of the Rome pecan was grown from a nut planted 
by the late Sebastian Rome in his garden at Convent, St. James 
Parish, La., about 1840. The source from which the nut which he 
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planted was secured is not known. The variety appears to have been 
first propagated by Mr. William Nelson, who took scions from the tree 
about 1882, and it was first catalogued by Richard Frotscher in 1885 
under the name ''Rome." About 1883, the late Emil Bourgeois, of 
Central, La., secured scions from the original tree and top-grafted some 
seedling trees at his home on Rapidan plantation in the same parish. 
There it was christened ''Pride of the Coast," and soon thereafter 
Mr. Bourgeois began its propagation in nursery under thst name. 
This variety yields the largest nuts of any yet brought to notice, and 
has therefore been the subject of deliberate renaming by nurseryinen 
and seedsmen more frequently than any other. This accounts for the 
diversity and number of its synonjrms. 

The original tree of the Rome is still standing in the Rome garden 
at Convent, La. It has been in a state of decrepitude for several 
years, and now yields but light crops of nuts, many of which have 
imperfect kernels. 

DBBCHIPnON. 

Size variable, large to very large, 40 to 65 nuts per pound, selected 
samples running as large as 26 per pound; form oblong or cylindrical 
oval, tapering gradually to the wedge-shaped apex; color grayish, 
often heavily splashed and spattered with purplish black over most of 
the surface; shell thick, hard; partitions thick; cracking quality poor; 
kernel often shrunken or entirely "false;" color bright, texture 
rather coarse and dry; flavor fair, quality good when plump and well 
filled, but usually quite indifferent. 

The Rome tree is an erect, fairly strong grower, with rather stout 
bJuish-green young wood. It occasionally bears large crops, but is 
erratic in this respect, and at most points where it has been tested a 
large proportion of the kernels are defective. Aside from the fact 
that a portion of the crop is of extraordinary size, there is little to 
commend it to the planter. 

The specimens illustrated on Plate LVII were grown by Paul E. 
Bourgeois, Central, La. 

Russell Pecan. 

[PLATE LVU.] 

The Russell pecan tree, like all others at Ocean Springs, Miss., was 
grown from planted nuts, that locality being below the native ra^[e 
of the species in that section. This tree was one of a lot of seedlings 
grown by the late Col. W. R. Stuart, of Ocean Springs, Miss., about 
1876, from nuts secured by him from James Moore, a blacksmith of 
that village. The exact source from which Moore secured the nuts 
is not known. Colonel Stuart sold five of these seedling trees to 
Peter Madsen, who planted them in his garden, now the property of 
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Mrs. H. F. Russell. Of the five trees, four produced nuts of good size 
and thin shell, the largest and thinnest shelled one receiving the name 
Russell from Mr. Charles E. Pabst, who first propagated it in 1894. 
The tree is a fairly regular bearer, averaging about 160 pounds of 
nuts per annum, and, though receiving little care or attention, is a 
healthy, vigorous tree at present writing. It has attained a high local 
reputation on account of its exceptionally thin shell and regularity of 
bearing. 

DBBCBIPnON. 

Size medium to large, 55 to 60 nuts per pound; form compressed, 
oval, tapering to a long, sharp apex and a rather pointed base; color 
grayish brown, with narrow splashes and spatters of purplish black; 
shell very thin, partitions very thin and fragile, cracking quality excel- 
lent; kernel broadly grooved, rather dark straw color, often lacking 
in plumpness and defective at tip, texture rather dry, flavor pleasant, 
quality good. 

The tree is rather pendulous in habit, with slender, dark, conspic- 
uously dotted young wood, bearing regularly and well, so far as tested. 

The specimens illustrated on Plate LVII were grown by Mr. Charles 
E. Pabst, Ocean Springs, Miss. 

San Saba Pecan. 
(Synonyms: Paper SheU, Risien^s Paper SheUy Boyal.) 

[PLATE LVI.] 

The original San Saba tree is a native seedling on the San Saba River 
bottom, near the intersection of that stream with the Colorado of Texas. 
It came to the notice of Mr. E. E. Risien, its present owner, as the result 
of the oflPer of a $5 premium by him for the best pecan that should be 
brought to him with the privilege of purchasing its crop. He was so 
impressed with the superiority of this one that he purchased the farm 
upon which it stands in order to secure the tree, although he found 
that it had been so ruthlessly stripped of its top with ax and saw in 
harvesting the crop that only a single branch remained. After repeated 
failures in his attempts at grafting, Mr. Risien developed a method of 
annular budding, which is very successful with him, and which has 
enabled him to transform the tops of many large wild pecan trees into 
this choice sort, as well as to bud young seedlings in nursery for trans- 
planting to orchard. 

Mr. Risien formally introduced the variety under the name Sftn Saba 
about 1893. The original tree is at present a fine, healthy specimen, 
with a girth of 9 feet 6 inches, bearing an average crop of about 180 
pounds of nuts. 
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DUCBIFTION. 



Size small to medium, averaging about 85 to 90 nuts per pound; 
form varying from long oval to oblong, with blunt apex; color bright, 
reddish yellow, strongly splashed toward apex with purplish black; shell 
very thin and brittle, though quite dense in texture; partitions thin; 
cracking quality very good; kernel plump, bright straw color, smooth 
and broadly grooved, almost invariably well filled; texture delicate, 
solid, fine grained; flavor very delicate; quality best. 

The tree is a short-jointed, rather slender grower, enormously pro- 
ductive in the vicinity of its place of origin. It has not yet been fruited 
elsewhere to any extent, but is considered one of the best high-grade 
dessert varieties. On account of the thinness of shell, the nuts should 
be packed in relatively small boxes when shipped to avoid cracking in 
transit. Its small size is its only conspicuous fault. 

The specimens illustrated on Plate LVI were grown by Mr. E. E. 
Risien, San Saba, Tex. 

Stuabt Pecan. 
(Synonym: CagUmera.) 

[PLATE LVII.] 

The original tree of this, which is generally considered the most 
widely successful pecan variety yet introduced and tested, stood in a 
garden at Pascagoula, Miss., now owned by Capt. E. Castanera. 

It is supposed to have grown from a nut brought from Mobile, 
Ala., by John R. Lassabe and planted about 1874. ^ It early acquired 
local celebrity on account of its productiveness and the beauty and fine 
quality of its product, its average yield from 1889 to 1892 being about 
140 pounds per annum. In 1892 it yielded about 350 pounds of nuts, 
most of which were sold by Charles M. Cruzat, who then held the place 
under lease, at $1 per pound. It was first propagated by Mr. A. G. 
Delmas, of Scranton, Miss., who cut scions in 1886. Out of some sixty 
grafts inserted he secured one tree, which still survives in his garden. 
John Keller, then associated with Col. W. R. Stuart, of Ocean Springs, 
Miss., in the pecan-nursery business, secured scions from the tree 
about 1890, from which trees were propagated in nursery by them. 
The trees of the variety were offered for sale by Colonel Stuart about 
1892, under the name Stuart, which had been suggested for it by Prof. 
H. E. Van Deman, then Pomologist of the Department of Agriculture, 
who was unaware of the name previously applied to it in the locality 
where it originated. Under the name Stuart it received wide adver- 
tising and distribution, so that it is one of the most widely disseminated 
varieties throughout the South. The original tree in Captain Casta- 
nera's garden was blown down in October, 1893, by the same storm 

« Letters from Charles M. Cnizat, 1903. 
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which destroyed the top of the original Pabst tree at Ocean Springs. 
Some two years later a sprout from one of the roots appeared, which 
has developed into a symmetrical young tree, which bore its first nuts 
in 1902. 

DESCRIPTION. 

. Size large to very large, averaging about 40 to 50 nuts per pound; 
form cylindrical, slightly compressed, with rather blunt apex aiid 
rounded base; color brownish gray, moderately splashed and dotted 
with purplish black; shell moderately thin; partitions thin and fragile; 
cracking quality very good; kernel bright, moderately smooth, plump, 
rather narrowly grooved; texture firm, fine grained, solid; flavor 
delicate, rich; quality very good. 

The tree of Stuart is a strong, upright, spreading grower, vrith 
moderately stout young wood, grayish green in color, rather sparsely 
dotted with oval dots. It is proving regularly and abundantly pro- 
ductive in most localities where it has been fruited, and is apparently 
succeeding over a wider climatic range than any other sort thus far 
tested. 

The specimens illustrated on Plate LVII were grown by the Stuart 
Pecan Company, Ocean Springs, Miss. 

Van Deman Pecan. 

(Synonyms: SourgeoiSf Duminie Mire, Mire; Mere^ and Meyer erroneously; Paragon 

in part, SovUhem Beaviy, ) 

[PLATE Lvn.] 

The original tree of this variety was grown from a nut planted by 
the late Duminie Mire, of Union, St. James Parish, La., in 1836. 
Mr. Mire, then 25 years of age, secured nuts from a highly esteemed 
tree on the adjoining place of Mr. Gravois, which he planted in the 
garden surrounding his dwelling. Of the several trees that resulted 
from this planting only the one described here is considered worthy 
of perpetuation. Mr. Mire informed the writer, in October, 1902, 
that the product of this one closely resembles the nuts planted. This 
tree, which is locally known as the ''Duminie," or "Duminie Mire," 
attracted the attention of the late Emil Bourgeois, who, about 1877, 
cut scions from it for propagation. Although this was his first effort 
at grafting, he succeeded in getting 11 scions to grow out of 22 that 
he set as top grafts on seedling trees near his residence on Rapidan 
plantation. When these grafts began bearing he commenced prop- 
agating young trees for planting in orchard form and for sale to the 
near-by planters, among whom it is known as the ''Duminie Mire" 
pecan to this date. 

A considerable quantity of nuts and some scions from these grafted 
trees having passed into the hands of Col. W. R. Stuart, of Ocean 
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smell, as he does to the sense of taste. This will appear upon examin* 
ing the butter score of excellence in use by the New York Mercantile 
Exchange and generally in use by dairymen. 

WSIOHT OIVBlf TO FLAVOR Df BUTTKR BOORBB. 

Flavor, appealing to the gustatory nerves, base weight of 45 points; 
the grain, body, or texture, which is perceived by the nerves of touch 
in the mouth, particularly those of the tongue, has a weight of 25 
points; the salting, 10 points; the color of the butter, 15 points; and 
the style of the package, 5 points — altogether making 100 points, 
indicating perfect butter upon full scoring. 

The nerves of taste influence the choice of the purchaser to the 
extent of only 55 per cent; to the nerves of touch in the mouth is 
granted an importance of 25 per cent; so that butter appeals to the 
mouth to the extent of 80 per cent of its attractions, the remaining 20 
being offers to the favor of the eye. 

Although these allowances are in conmion use, there are some nota- 
ble deviations from them. The butter score of the Louisiana Purchase 
Exposition gave 30 points to flavor, 15 to aroma (which is not gen- 
erally a part of the score), 25 points to texture, 15 to color, 10 to salt- 
ing, and 5 to package. In this case the conunon allowance of 55 per 
cent of points to the gustatory nerves was cut down to 40, leaving the 
sum of 60 per cent for the allowance to touch, eye, and nose. The . 
Michigan Dairymen's Association raises the weight for texture to 30 as 
compared with the ordinary weight of 25, and the Iowa State Dairy 
Association has 60 for the weight of taste in place of the conunon 55. 

A considerably different scoring is in use by the Dairy Division of 
the Bureau of Animal Industry of this Department in judging butter 
for export, the allowance for flavor being reduced from the customary 
45 to 40, the color and salt from 25 to 10, without separation, while 
that for texture is raised from the customary 25 to 40, and the style 
of the package from 5 to 10. 

Under the Dairy Industry Act of New Zealand, the Department of 
Agriculture has established a butter score in which flavor has 50 points; 
body, moisture, texture, 25 points; color, 10; salt, 10; and finish, 5. 
Thus, the nerves of taste perceive 60 per cent of the excellence, and 
those of taste and touch combined 85 per cent. 

TASTE OF BIINOR AOOOUNT IN JUDGING CHEESE. 

In the estimation of the cheese expert the consumer buys cheese with 
less regard for flavor than in the case of butter, more for touch witii the 
tongue, and more for eye pleasure, while at the same time entirely 
ignoring every qualification of this food for aiding bodily repair and 
growth. 
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CHEESE SCORBB. 

The usual cheese score is the one adopted by the dairymen's asso^ 
ciations of Wi8con9in, Vermont, and Ontario, and by the government 
of New Zealand, and assigns 45 points to flavor, 80 to texture or body, 
15 to color, and 10 to finish. Hence, it appears that for conmiercial 
purposes — that is, for the purposes of attracting and pleasing con- 
sumers — only 45 per cent of the perfection of cheese is regarded as 
appealing to the taste. Almost one-third of the total of excellence, or 
30 per cent, is perceived by touch in the mouth, and 25 per cent, or 
one-fourth, is purely an appeal to the eye. 

These allowances of excellence have variations here and there, but 
generally for special purposes. The Michigan Dairymen's Associa- 
tion reduces the percentage for texture from 30 to 25, and for color 
from 15 to 10, but raises the finish from 10 to 12, and adds the per- 
centage of 8 for salt. This gives to taste 53 per cent of the points 
and to the various nerves of the mouth, gustatory and touch, 78 per 
cent, in consequence of which the points assigned to the eye are 22 per 
cent. 

The score for export cheese varies somewhat from the customary 
one, and is as follows: Flavor, 40 per cent; texture, 30; color and salt, 
without separation, 10; finish, 10; package, 10 per cent. In experi- 
ments conducted by the Dairy Division in keeping cheese in cold 
storage at different temperatures for different lengths of time, in test- 
ing the cheese at the termination of the experiments a score was used 
in which flavor was rated at only 25 per cent and texture was raised to 
60 per cent, the customary allowance of 15 points bein^ made to color 
and 10 points to finish. Here the allowance to taste was but slightly 
more than half the customary amount. 

FRUIT PREFERENCES MOSTLT FANCIFITL. 

QUALITY NOT RELATED TO OTHER FRUIT CHARACTERISTICS. 

Horticulturists have been saying for years that in the so-called 
improvement of fruits we have generally failed to improve the quality. 
The most productive of cultivated blackberries are large and beautiful, 
but, as found in the market, are inferior in flavor when compared with 
the wild ones found along the roadside. As Professor Bailey has said, 
"the best market fruits are cultivated for a variety of features, as 
size and color of fruit, vigor, hardiness, and productiveness of the tree; 
quality is usually not considered. * * * Quality and other char- 
acters of cultivated fruits appear independently of each other, and 
there is no true correlation between these characters." 
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VAOARIBB OF APPLE BUTBB8. 



Place a farmer and a city-bred man in the presence of a large variety 
of apples, and the farmer, very likely, will select for his eating such 
apples as a Rhode Island Greening, a Northern Spy, a Grimes' Golden, 
or a Jonathan, and the city man, governed in his choice by different 
sets of nerves, may select a Ben Davis, Baldwin, Stark, or Missouri 
Pippin. Taste is the fruit grower's principal test of an apple, if he 
has to eat it himself, but very different attributes are of chief impor- 
tance when he considers consumers in general, most of whom are 
townspeople. 

Apples desired fob obnamental purposes. — In the city, a large city 
especially, the appearance of an apple is everything and taste nothing, 
unless the purchaser was once a country boy and enjoyed the freedom 
of an orchard. For some reason red is a leading favorite as an apple 
color in this country; indeed, there are some red apples that are 
miserably poor for eating purposes which sell for good, if not high, 
prices — the principal attraction to the consumer apparently being the 
red color, with subordinate attiuctions in smoothness and shapeliness. 

At the annual meetings of Eastern horticultural societies it b not 
uncommon to witness the indignation of the various members directed 
against the commercial preference for apples with attributes that appeal 
to the eye rather than to the taste. For some subtle reason this deli- 
cious fruit, tjiis "king of fruits," is taking a place in the cities along- 
side the wax apple, and has an increasing use for decorative purposes. 
There seems to be no reason why red should be preferred unless be- 
cause the red ray of light sends many millions less of light waves per 
second to the retina of the eye than does the green or yellow ray. 

Apple scores. — In illustration of this subject it is instructive to 
turn to the fruit score of the Louisiana Purchase Exposition. In a 
total of 100 points of excellence, 20 were given to the extent of the 
exhibit, which of course is excluded from this discussion. In the case 
of apples, to size were given 16 points, color 15, form 15, quality 15, 
and freedom from blemishes 20. Every item but quality is designed 
for the eye, and consequently 81 per cent of the maximum excellence 
appeals to the sight and only 19 per cent to the taste. 

A somewhat different score of points for apples is in use by the 
Ontario Fruit Growers' Association. It gives 5 points to form, 15 to 
size, 20 to color, 15 to quality, 20 to uniformity, and 25 to freedom 
from blemishes. Thus, the extremely high percentage of 85 is given 
to features that please the eye. 

NOTIONS CONCERNING PEACHES, PEAB8, PLUMS, CHERRIES, AND GBAPBS. 

Scores adopted at the Louisiana Purchase EixposmoN. — ^In 
the case of peaches at St. Louis, larger weights were given to size, 
color, and quality than in the case of apples, or 20 points each, and 
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only 10, respectively, to form and freedom from blemishes. These 
weights give to peaches eye-pleasing qualities which are 76 per cent 
of the total, and to taste 25 per cent. 

A similar result is found in the case of pears, but by a different 
process, because pears have the weights of apples in size, color, and 
freedom from blemishes, a smaller weight in form, and a larger one 
in quality. 

Again, in the case of plums we find 25 per cent given to taste and 
75 per cent to the eye, with a slight rearrangement of weights as com- 
pared with apples. 

In cherries, too, the result is the same, although 20 is the weight for 
size as against 15 for apples, 10 for color as against 15 for apples, 20 
for quality as against 15 for apples, 15 for freedom from blemishes as 
against 20 for apples; while form, which is included for apples, is 
excluded for cherries, and a new item, for ^^ stems," is added with a 
weight of 15. 

For items of excellence in grapes, form of bunch has 10 points, size 
of bunch 16, size of berry 10, color 16, quality 20, and freedom from 
blemishes 10. A computation shows that only one-fourth of the excel- 
lence of grapes is assigned to taste in the competitive exhibits at the 
exposition. 

WHY NUTB ABE BOUGHT. 

Nut scores. — ^The same subordination of taste found in thej'udging 
of fruit is discovered also in the judging of nuts. The size of the nut 
has 15, the shape 10, thickness of shell 20, size of meat 16, quality 20 
points. Although it may seem that it is positively not worth while, 
to say nothing of money, to buy a nut except to enjoy its delicious 
flavor, yet to taste is assigned only 25 per cent, while 60 per cent is 
given to the eye, the remaining 26 per cent going to the convenience 
of cracking the shells. 

Somewhat different allowances are given to pecans in the scale 
adopted by the National Nut Growers' Association. For external 
character, size has 20 points, form 6, and color 6; for shell character, 
thinness has 10 and cracking quality 20; and for kernel character, 
plumpness has 20, color 6, and quality 15 points. 

Upon translating these qualities, it appears that taste gets only 16 
per cent of the total, while the principal attractions of the nuts go to 
the eye and are rated at 66 per cent, the remaining 30 per cent being 
assigned to qualities of convenience. 

VARIED WHIMS OF THE CUSTOMER. 

The common notion that, apart from the necessity of consuming 
food to maintain life, taste gratifications constitute the principal attrac- 
tions that food offers, proves upon analysis and introspection to be 
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poorly founded. A wide range of fancies enter into the problem, and 
the fanner, or the dealer who handles his products, if he would get 
the best prices, must acquire some acquaintance with these fancies 
and not insist upon making the consumers take what he likes himself, 
because taste is his principal test of excellence. 

From numerous illustrations of this principle in marketing, collected 
from many sources, the more striking ones have been selected for pre- 
sentation. 

DISCRIMINATIONS CONCERNING MBATB. 

Certain colors desired. — The sale of corned beef, cured hams, 
sausage, and some salt meats of other descriptions is largely influenced 
by color, the popular prejudice favoring meat that has been cured and 
colored with the addition of saltpeter. Sausages and other forms of 
minced meat are also frequently colored by aniline dyes, as are the 
wrappers of smoked sausage and of ham. It is probable that com- 
mercial sausages of some varieties not so colored would find little sale 
in competition with the colored goods. 

Porterhouse steak and neck beef. — ^Porterhouse steak is the 
most expensive cut of beef, and is justly in high favor, whereas beef 
coming from the neck is equally nutritious and very palatable if 
suitably prepared, but sells for a much lower price than the former. 
It would be interesting to discover the reasons for this difference of 
demand and of price. A butchers' trade journal some time ago gave 
the prices for which the different parts of the beef carcass were sold, as 
follows: Porterhouse, 20 cents; prime rib, 15; sirloin, 12i; round, 8; 
rump, 7; neck piece, about 8 cents. Although epicureans admit and 
chemists demonstrate that the neck piece is toothsome and nutritious, 
it bears the lowest price. In fact, it would hardly be considered 
respectable to ask the butcher for a piece of the neck. Perhaps a low 
order of proficiency in the housewife's cooking at some time in the 
past, without making insinuations against the present, gave to the 
neck piece its low place. The story might have been different had 
the housewife of former times possessed the French housewife's ability 
to utilize meats in the making of attractive and delicious dishes. 

Fresh and ''high" game. — ^The epicure goes to certain high-priced 
hotels and restaurants, where he pays well for the birds which he says 
have at once that peculiar gamey flavor and tenderness which he can 
get nowhere else, but he rarely knows that such game has, by order of 
the steward, been retained in storage until it has become partially 
decomposed and has an odor before cooking which would prevent 
many people from eating it if seen and smelled in this condition. 

The influence of suggestion, even to almost any extent of decep- 
tion, is one of the most vulnerable places in the fancies of consumers. 
The whole fabric of the adulteration of foods rests upon this. *' Sweet- 
breads" are eaten with a relish by people who have no idea that they 
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are eating the pancreas of older cattle or of the hog instead of the 
thymus of the calf. It is a notorious fact that consumers have boasted 
about the fine "lamb" they were getting, whereas the butcher knew 
that he had not sold them anything but kid meat; and the flavor of the 
*'lamb" has been known to diminish in proportion to the amount of 
information received on this point by the consimier. 

A name that has acquired a meaning in popular estimation has a 
stimulating effect upon the imagination of the consumer and forcibly 
illustrates the power of suggestion. The amount of "Canada" lamb 
sold in the United States is enormous. The word "Canada" has the 
same magical effect upon lamb prices that the word "Philadelphia" 
has upon spring poultry, or that of "Long Island" upon fresh eggs. 
The«e fictions seem to sell the product, and the eating public appears 
to feel satisfied. By tacking this word "Canada" on to his product the 
butcher is enabled to get 2 cents more per pound for it, or by selling 
at normal prices is better enabled to acquire customers who act under 
the delusion that they are getting something imusual for their money. 
In certainly 95 per cent of the cases they are getting plain domestic 
" lamb," and about 50 times out of 100 are not getting lamb at all, 
but mere mutton. 

There is a strong aversion in England to "frozen" meat. Never- 
theless, some of the best meat from this country is sold there as Eng- 
lish meat, and poor grades of English meat are put on the market as 
American meat. In line with this is the fact that whereas, in certain 
places in England, American bacon would find no sale, yet, shipped 
as it is from this country and run into these districts as Irish bacon, 
it finds a ready market. Similarly, the hams sold in New England 
under a foreign label are usually prepared by some Western pork 
packer, and are considered by the consumer to be superior to the pork 
bearing a Western brand. The idiosyncrasies of the purchasing pub- 
lic are likewise appreciated by the wholesale manufacturer of sausage, 
who labels his product " country sausage." 

Hams are imported into France from the United States through the 
United Kingdom and are sold to French consumers as goods of British 
origin, the deception being adopted to promote sale, if not to raise prices, 
on account of the superior fancy for English over American hams. 

Yellow-skinned chickens have the preference in parts of this coun- 
try as against those whose skin is more nearly white. This preference 
may be on account of the suggestiveness of fat beneath the skin, 
although, as a matter of fact, chickens store very little fat next to the 
skin, and then only in certain places, and certainly not on the legs; fur- 
thermore, the yellowness of the chicken's skin is inherent, and not 
derived from the fat beneath the skin. On the contrary, in some 
European countries the preference is for chickens with the lighter- 
colored skin. 
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COLOR OP WQQRf BUTTER, AND CHEBBX. 

Brown v. white eggs. — A curious preference, entirely unassociated 
with taste, is the color of eggs. Brown eggs sell for a cent or two 
per dozen more than white eggs in Boston, and the contrary is true in 
New York. Let white and brown eggs be mixed, and a dozen of them 
will sell for less than a dozen of either assorted, and let one or two 
" dirties" be visible and the price goes still lower, although, as a mat- 
ter of fact, in any case the contents of the eggs are of perfect quality 
and can not be distinguished by taste, appearance, or nutritive value, 
one egg from another. Chicago is said to be undiscriminating with 
regard to color of egg shells, but San Francisco prefers white ones. 
In some markets where the brown egg is favored, as in those of 
England, it is said to be not uncommon to color shells of white eggs 
with coffee decoction or some dyestuff. 

Butter and cheese are almost universally colored to meet the popu- 
lar demand, and this demand varies so in different sections of this 
country that it is necessary for manufacturers and shippers to prepare 
their shipments especially for the section of country in which they are 
to be consumed; for instance, Washington demands a darker butter 
than Chicago, and New Orleans demands a color still darker than 
Washington. 

PBCUUARITIBS OF HONBT BUYERS. 

Honey is supposed to be a light yellow fluid, although genuine honey 
is often darker, and then it has a less ready sale. In some portions of 
the West the natural honey found is of a much heavier consistency 
than is ordinarily found in the Ekist, and this condition considerably 
prejudices the sale of the product Glucose with certain treatment 
has long been sold for honey, and when such glucose, suitably colored 
and made of the appropriate consistency, contains pieces of genuine 
honeycomb, it has been bought by many consumers with crude taste 
in preference to comb honey in sections. 

Although prettiness goes a long way in influencing buyers, it is 
a singular fact that the California comb honey has been looked upon 
with suspicion in the E^t on account of its ahnost colorless appear- 
ance, whiteness of the wax, and the perfect filling of all cells, and 
honey- consuming purchasers have been known to reject this honey on 
the supposition that it was machine made, comb and all, so commonly 
accepted has been the widely circulated fiction that honeycomb is made, 
filled with glucose, and capped, all by machinery. 

CIDER AND WINk 

Vinegar must be dark colored. — When cider was made exclusively 
in the old-fashioned way the apple pomace lay in the press so long 
that the juice received a dark red color, and vinegar made from the 
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cider retained this color; but in the large cider mills of the present 
time the expressing of the juice takes place so quickly after the mak- 
ing of the pomace that the cider is more nearly colorless, as also is the 
vinegar made from it. Apparently in recollection of the olden time, 
*' cider vinegar," with some people, must now have a dark red color, 
no matter whether it is made from nearly colorless apple cider or from 
malt or by the chemist; and it is often the case that vinegar made 
from apples or apple pomace is treated with a small amount of caramel 
to impart the desired color, and the same is often true of distilled 
vinegars. 

Red and white effects. — High wine is a distilled liquor that is 
colorless, but after it has remained for a goodly number of years in a 
barrel, the inside of which has been charred, it acquires the yellowish 
brown, or eventually reddish, appearance of common whisky. So the 
fancy of the tippler has been established for red liquor, and this fancy 
is met by the coloring of white or undercolored whisky by means of 
burnt sugar. Furthermore, the tippler's fancy for a beady liquor, a 
character honestly acquired only by age, is satisfied by dissolving 
glycerin in the liquor. 

DECX)RATITB ORANGES. 

Yearly, when the ripe orange season is six weeks away in California, 
criticism is heard because fine yellow oranges, as good to look upon as 
fruit can be, as sour as lemons, and about as fit to eat as green walnuts, 
are shipped East. The objection is that such unpalatable fruit injures 
the market. The market would, indeed, be injured were the fruit 
sent East to be eaten, but it is not. The East buys it for table decora- 
tion, and it is well known that the oranges that can be used for table 
decorations are those that command fancy prices. 

ADYERTISINO. 

Advertising, when skillfully done, is made to appeal to the fancies 
of consumers sometimes with astonishing success. Instances of this 
are found among the numerous breakfast and health foods that have 
become so prominent in recent years. In earlier years oatmeal was 
sold in this country only by druggists and was kept by them merely 
for the sick. Indeed, there was long a prejudice in England against 
oatmeal as food for human beings, though it was always a staple food 
in Scotland. 

POLISH AND GLOSS. 
WAX-LIKE APPLES. 

One of the weaknesses of consumers is an admiration for foods that 
are polished or have a gloss, and this nickel-plate fancy plays some 
queer pranks with foods. The life-long resident of the large city, for 
instance, who has no first-handed knowledge of an apple orchard, may 
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buy from an apple woman at the street comer a pretty red apple with 
a wax -like polish on its surface secured by an application of saliva and 
a dirty rag. On the contrary, the apple-loving countryman, espe- 
cially one who has come to be known as a " horticulturist," delights 
in the natural bloom of the apple. 

The polishing of nuts, if they are of a kind that can be polished, is 
becoming more common. This may not always be solely for the gloss, 
but because of the beautiful color that may be developed or applied 
artificially, as in the case of pecans. Conmiercial roasted coffee is 
frequently glazed. 

8UPKRPICIAL QUALITIBB OF RICB. 

It is in rice, however, that is found the most conspicuous illustra- 
tion of the principle under consideration. In connection with this it 
is pertinent to mention other elements of fancy, together constituting 
rice one of the more prominent products dependent upon consumers' 
fancies for ite sale and prices. The differences in the prices of rice are 
determined largely by fancy, especially since, except in the South, rice 
is not a standard food, but more or less a luxury. 

Aversion to short grains. — ^Two long-grained varieties of rice 
are produced in the United States, the Carolina and the Honduras, 
and one short and thick-grained variety, the Japan. The Japan vari- 
ety is really the better one in nutritive value and flavor, but it sells on 
the market for about H cents per pound less than the long-grained 
variety, simply because people think the long grains are the more 
*' proper" when displayed on the table. For the same reason rice 
that is broken in milling sells for nearly 2 cents per pound less than 
the whole grains. Broken rice, unless it is so finely broken as to go 
through a No. 12 sieve, in which case it is known as brewers' rice, is 
polished the same as whole rice, and is known in Louisiana, at least, 
as screenings, because the whole grains (or head rice) are screened oat; 
hence, in quality there is no difference between this broken rice and 
the whole grains, although broken grains do not make quite as good 
an appearance after cooking as the whole grains. 

A widely known expert in all matters pertaining to rice, living in 
Louisiana, writes that "broken rice cooks just as well as the whole 
grains, and for family use here in the South most of the people use the 
broken." On the contrary, in the North broken rice so violates the 
fancy of the consumer for eating that it never appears on the table. 

In the process of polishing, rice loses an outer coating that is 
nutritious and well flavored, and yet unpolished rice, with more varied 
nutriment and by some considered of better flavor than the polished 
rice, would not find ready sale to a northern housekeeper, at any rate 
for table purposes. 
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IDIOSTNGBASIES OP CONSUMERS. 



With regard to vegetables^ as with other foods, fancy varies from 
generation to generation and from one region to another. Some 
selections are made from numerous illustrations at hand. 



A MSDLET OF FANCIFUL NOTIONS. 



The deep-yellow fleshed varieties of pumpkins are preferred and 
are most largely grown in the North, while in the South the lighter- 
colored kinds are more popular. The oval-shaped and very dark- 
colored eggplant is so generally preferred that the light-colored and 
long varieties are seldom seen. A deep red color is positively essen- 
tial in rhubarb if the producer is to get profitable prices; consequently 
the green-stemmed sorts are rarely grown. In Berlin rhubarb is a 
foliage plant in the parks. 

Lettuce is one of the most fickle of plants in popular fancy. Differ- 
ent types are popular in different parts of the country. Sometimes 
the markets of cities only 100 miles apart will each call for types 
which would be unsalable in the other. In general, the clustering 
and crinkled-leaved varieties • are more largely preferred than the 
smooth-leaved and heading sorts, and green sorts are preferred to 
those shaded with brown, but some markets prefer the brown. 

The firm-fleshed European sorts of cantaloupe are rarely seen. 
Americans prefer the softer although coarser-fleshed sorts. Brussels 
sprouts have become quite popular in the vicinity of New York, but 
are not largely grown elsewhere. Carrots are not so largely used in 
this country as in Europe for table purposes, but when so used a deep 
orange color is wanted. 

The small rough varieties of tomatoes used in Europe for soups are 
not grown in this country, so it can not be entirely a fancy here that 
demands smoothness, solidity, flavor, deep coloring, and uniform color 
and size, because tomatoes are largely used as a vegetable, and yet 
the preference for pronounced coloring of ripe tomatoes must be 
ascribed largely to a fancy without corresponding taste equivalent. 
At any rate, the catchup manufacturers know that the sale of their 
goods depends upon the artificial coloring. Canned tomatoes are 
divided into two classes, according to their color, and it is not unusual 
to use aniline dye to raise the goods from the lower to the higher 
place. 

Parsley is used quite largely for garnishing, and, as might be 
expected, it sells upon its appearance; the darker the color and the 
more curled the better. 

Among the string beans those with the wax-colored pods are the 
most popular with many persons, because most atti'active in the 
market and on the fable. The white limas, both dwarf and tall sorts, 
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are the chief dependence for green-shelled beans, since most people 
object to colored ones. There is little choice in varieties of asparagus, 
the principal evidence of fancy being in the demand for blanched tips, 
which are more generally found in the larger markets, as in France. 
Asparagus before canning is usually bleached, since a white product b 
demanded. 

Celery is popular in England in the red and giant sorts, which are 
rarely seen in this country, the preference here being for the dwarf 
and easily blanched white varieties. The ever-recuning preference 
for red appears again in the choice of beets for table purposes, and 
the varieties that are most wanted must be deep red with turnip shape. 

The size, shape, and color of watermelons influence their sale to a 
considerable degree in some markets. Many people prefer a round, 
dark, solid-colored melon, while others desire one with quite different 
characteristics, as, for instance, the large, oblong melon with light 
mottled coloring. 

Canned com is frequently bleached with sulphur for the purpose of 
producing a light color. Cherries must be highly colored if they 
would sell best, except that size may counterbalance a want of color, 
as in the case of white oxhearts. 

After prunes are classified according to size, their sale depends 
largely on the gloss given to them by dipping them into some sub- 
stance — for instance, glycerin. They are also frequently colored by 
extract of logwood to please the fancy for dark-colored goods. In the 
sale of peaches very much depends upon color as well as upon size; 
and so with strawberries. Walnuts and some other varieties of nuts 
are bleached with sulphite to remove the yellow color and produce as 
light-colored an article as possible. 

Different colors of glucose are demanded for different products. 
For some articles a perfectly colorless product is required, which is 
bleached for that purpose. In other cases, such as sirups, a high- 
colored glucose is demanded. 

The color of tea is such an important matter that the practice of 
facing the leaves with coloring matter is not unconmion. 

Cigars are made in several colors to suit the fancy of the different 
smokers, although frequently the only difference is in the color of the 
wrapper. It is a common fallacy on the part of smokers that the color 
of a cigar wrapper indicates its strength. Oscuro, or maduro, is popu- 
larly regarded as being very strong, and claro as mild or weak. The 
New England Tobacco Grower asserts that "nothing is further from 
the truth. Occasionally a maduro is so mild as to be insipid, and a 
claro so strong as to make the head swim." The practice of treating 
wrappers with chemicals for the purpose of imitating the spots on 
Sumatra wrappers has been quite common, without any change in the 
odor or flavor of the tobacco. 
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DEMAND FOR WHITENESS. 

Whiteness of foods is so frequently the aim of the food producer and 
of the cook tliat some underlying cause would seem to be back of this. 
Perhaps it is because whiteness is so often an indication of cleanliness; 
at any rate, the eye is immediately to be pleased, let the source of the 
fancy be what it will. 

LOSS OF QUALITY IN THE POTATO. 

In parts of England a white potato is preferred to one with a colored 
skin, and concerning this Rider Haggard, in Rural England, adds that 
the Jersey potato, with which the English market is so liberally sup- 
plied, "is a very tasteless esculent. On the point of flavor, however, 
the market is careless. Among the great public of consumers the sole 
requisites seem to be that the potato shall be good to look at and obtain- 
able in advance of its natural season; whether or not it is good to eat 
matters very little." A preference for the external whiteness of the 
]>otato does not seem to have arisen in this country, but its inside 
whiteness is admired at the dining table when exceptionally pure. 

WHITENESS OP SUGAR. 

Perfectly white beet or cane sugar is desired and, since it has been 
found impossible to produce this by bleaching, a small amount of 
some blue substance, such as ultramarine, is added to neutralize the 
slightly yellow tint of the crystals. 

DETERIORATION OF THE OYSTER* S FLAVOR. 

The demand for whiteness, to which should be added plumpness, 
has pursued the delicious oyster until in some markets it has lost much 
of its flavor. Says Forest and Stream: 

For years past there has been complaint among people who imagine that they 
know what oysters should be that the highly esteemed old-fashioned bivalve of 
gCod flavor has disappeared from the land and its place has been taken by a white, 
plnmp simalacrmn, fair and lovely to the eye, but flat and tasteless to the palate. 
From this has arisen the present-day practice of drenching the oyster with vinegar, . 
horse-radish, and tabasco sauce in the endeavor to give it some flavor. 

In England the dark mantle or margin of the oyster is cut oflf and 
rejected, leaving the whiter part to be eaten. 

THE CRY OF THE BREAD MAKER. 

Flour made from cereals is perhaps the most conspicuous illustration 
of the consimiers' insistence upon whiteness, and that the origin of 
this preference was in efforts to secure cleanliness in bread making is 
a suspicion, although it may have been due to the telltale dark color of 
bread made by the inexpert maker who allowed the dough to take too 
long a time in rising. 
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Perhaps for one or both of these reasons grew the bread maker's 
pride in the whiteness of her bread. Thus was enforced the house- 
wife's demand for wheat flour that should make white bread. In 
arriving at this conclusion, the testimony of the chemist is not over- 
looked, to the effect that the whiter wheat flours make as fine and 
nutritious bread as any. The point is that the housewife never was a 
chemist, and whiteness of bread told her a tale of proper and cleanly 
treatment of the dough. 

The Japanese like a wheat flour rich in starch, with its dextrin- 
forming attribute, and are not particular about the whiteness. 

THREATENED EXTINCTION OF RYE BREAD. 

Present memories can go back to the time when rye bread was less 
respectable than wheat bread in the E^ast; indeed, there are conmauni- 
ties now where this may be true. Perhaps price has contributed to 
this result. In the day when the farmer obtained his rye flour by 
taking his grist to a mill he rarely had wheat flour, because he did not 
raise wheat; he could hardly afford to buy it, as the more well-to-do 
people did; so respectability as well as notions of cleanliness, as asso- 
ciated with whiteness, began a silent warfare against the rye crop, and 
this, perhaps, would almost have stopped the growing of rye had it 
not been for whisky and the large inmiigration of rye-bread eaters 
from Europe. The delicious flavor of properly prepared home-made 
rye bread has not been able to withstand fully the onslaught of insub- 
stantial fancies. 

PASSING OF THE BUCKWHEAT CAKE. 

In the estimation of the old lovers of buckwheat cakes buckwheat 
flour has suffered because of the growing demand for whiteness. 
Formerly buckwheat flour was slightly brown and the buckwheat 
flavor was unmistakable and easily detected, but more recent milling 
processes have made this flour much whiter, and besides this the adul- 
terator has not neglected the opportunity to promote the whiteness by 
combining with the buckwheat flour some cheaper and whiter wheat 
or corn flour. 

GINSENG. 

There is a recognized fancy in China in the matter of ginseng. The 
southern provinces, such as Kwangtung, Kwangsi, and Fukien, take 
white only; whereas the central provinces, such as Eiangsu, Anhni, 
Hunan, and Hupeh, prefer the red; and, to satisfy the latter taste, 
brown instead of white sugar is used for coating the roots while they 
are being steamed, thereby imparting a pale, reddish tint to the 
product. 
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NEW-FASHIONED MAPLE SIRUP. 

Expert tasters of maple sirup do not agree as to whether the present 
"improved" process of making this sirup has damaged its flavor. In 
the old open-kettle process of evaporating sap that had been kept long 
enough to ferment a little, maple sirup and sugar were of rather dark 
color, but the maple flavor was so pronounced that not even glucose, 
brown sugar, and hickory bark extract could imitate it beyond detec- 
tion. With the introduction of the evaporator in present use, and in 
consequence of the efforts to boil the sap before fermentation, both 
sirup and sugar have acquired a much lighter color, and the consum- 
ing public, inexpert in the taste of maple sirup and sugar, is corre- 
spondingly pleased, so that these products, if of the old familiar color, 
could hardly be sold, or if so only at a much reduced price. 

CX)RN MEAL FROM THE OLD WATER MILL. 

In the older regions of the South a distinction is made between corn 
meal ground in a slow-going water mill and the more rapid mill oper- 
ated by steam. The case is described by a Tennesseean who writes to 
the Scientific American: 

In grinding com it is generally admitted that the old-fashioned water mills make 
better meal than the modem steam mills. These water mills, as a rule, were of 
small power and used a large rock or ** burr" at a slow speed and ground from 3 to 
10 bushels per hour. The modem steam mill, using a small burr at a high speed — 
even a cast burr at almost the speed of a buzz saw — puts through it about 20 bushels 
per hour, and the burr, mill, and all around get hot and the meal is ruined. 

HALO OP OLD-TIMB MEMORIES. 

On the other hand, there are plenty of millers who assert that this 
is a mere fancy. The editor of the American Miller queries whether 
this distinction is not "simply an instance of that psychological process 
that invests the old-time memories, especially those of boyhood, with 
a halo that is purely subjective. The idea that the kind of power 
affects the quality of the meal would seem a superstition, pure and 
simple. The same is true as to the kind of reduction burrs. There 
would seem no plausible reason why a French burr or a steel roller 
should not make just as good meal as a native stone. No doubt just 
as good meal can be turned out of a steam roller mill as an old-fash- 
ioned water-power rock mill if the corn is good and fresh." 

The color of the corn meal, too, is a matter of local fancy. 
To a Northerner the southern fancy for white meal is misplaced, and 
by the Southerner the northern preference for yellow meal is similarly 
regarded. 
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LOCAL AND TEMPORAL YARLIlTIONS OF FANCY. 

Local variations of fancy are very common, and some illustrative 
instances are given in the foregoing part of this article. Among 
numerous other geographical preferences may be mentioned the local 
fondness for rice along the South Atlantic and Gulf coasts and for 
beans cooked in a certain way in New England. Bacon has long been 
a familiar food in the South, but not in New England, where pickled 
pork took its place: but lamb and mutton, on the other hand, are not 
liked in the South as they are in the East. Southern markets want 
yellow onions, but the Northern will take red ones as well. The peo- 
ple of southeastern Pennsylvania, mostly those of German descent, 
have developed and maintained various foods rarely, if ever, found 
elsewhere, unless among those who have migrated frcm that State. 
Indeed, it is possible to follow the channels of migration of these peo- 
ple westward and southwestward by the foods that are in evidence by 
the way. 

In Germany the preference is not for the big red apple, but for one 
that is green and of fine flavor and texture. The British markets want 
large, bright apples, preferably red; quality, flavor, and keeping char- 
acter are of secondary importance. 

FASHIONS IN PLOWBBS. 

Flowers have their fashions, and for various reasons. This is not 
the place for familiar stories of flower crazes, but rather to call atten- 
tion to variability and peculiarity of local demands. The Easter lily 
had long been the favorite flower of that season in New York until 
1904, when, on account of the plentifulness of these lilies and their 
corresponding cheapness, they came to be looked upon as too cheap 
for those who could buy more costly flowers, and consequently the 
Japanese azalea took its place. 

Camellias were the choicest of all flowers in New York a quarter of 
a century ago, and the most expensive bouquets contained only as many 
of these waxy flowers as the florist charged dollars for the bouquets. 
These formal, artificial-looking flowers are now quite out of the trade, 
and gardenias, still plentifully grown in England, have only a very 
limited call and that from travelers from this country who have culti- 
vated a liking for them there. A few chrysanthemums were years 
ago sold in autumn, but they were the hardy varieties which are grown 
out of doors, and no one would have dreamed that these flowers would 
be seen in such size and variety as now when cultivated under glass. 

The violets preferred in Baltimore, Philadelphia, and Washington 
are the Lady Hume Campbell, with its light color, and the darker 
Farquhar; in New York, the Marie Louise is preferred. This is dark, 
like the Farquhar. Singles sell well in Philadelphia, though not in 
New York, Baltimore, or Washington. 
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LESSONS FOB THE FABMEB. 

Farther porsait of this sabject is unnecessary to enforce the lesson 
that runs through the foregoing pages. Farmers should learn the 
whims and fancies of the markets that they reach, or can reach, and 
endeavor to meet those fancies. By so doing the highest prices and 
the largest profits may be obtained. If a farmer's products are such 
as go to customers who are whimsical or fanciful in their choice, and 
fall short of meeting such requirements, there is likely to be no profit 
in his operations. The farmer should not produce primarily to please 
himself and his own ideas of excellence; when he does so he may find 
a wide chasm between himself and the people whom he would like to 
have for customers. 

City-bred people, who have little knowledge of the origin and real 
character of food and food products, such as tiie countryman has, and 
who have no childhood's acquaintance with the good things of the 
farm, are especially susceptible to su^estion; they are governed 
largely by appearances in their selection of farm products and are easily 
deceived by the trick of a false name or a false ingredient in a pre- 
pared food. Of course, the farmer is not to resort to adulteration, but 
from the successes of producers of adulterated goods he may learn the 
lesson that goes with providing honest goods that please the notions 
of the consumer. When a person will eat "raspberry jam" made of 
sweet potatoes, aniline dye, glucose or cane sugar, citric acid, and 
turnip seed, with some preservative, and not detect the fraud, the 
farmer may learn how easily responsive to appearances, and appear- 
ances alone, in food and food products a person may be who has not 
had a country rearing. 

As was stated at the beginning of this article, farm products and 
their marketing are governed largely by considerations of art and 
psychology. It may be worth more to a vegetable leaf in the market 
to be frilled, or fluted, or shirred, and yet be all but destitute of power 
to please the nerves of taste, than to be delicious and painfully plain. 

Since the farmer supplies townspeople and city people — to a growing 
extent people who were not reared in the country and who are lone- 
some if they cease to hear the clatter and roar of the city and to play 
a part in unnecessary bustle and crush — he must not govern himself in 
his business operations by standards based upon country life and country 
living. He must be prepared to raise pretty red apples stuffed with 
cotton if his customers want them; blackberries that are large and 
pleasing to the eye, although disagreeably sour to the taste; large 
strawberries, even though they may have a white tip, full of seed, and 
without flavor; and any other products that his own family would not 
care to consume because having better ones. 

2 A1904 ^28 
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HONESTY THE BBT BALRBMAN, AND THE HUMAN ETE A OESAT BUYEB. 

Some i^neral principles appear, although more or less crude, vague, 
and incomprehensive. The consumer has a fondness for red, white, 
and the colorless, and sometimes for yellow when reenforced with 
large size. Gloss, polish, and luster are wanted. Things should be 
large and, when applicable, of plump appearance; they should be 
uniform in size, shapely, and with ornamental lines. A convenient 
and showy package is appreciated, and a product, trade, or producer's 
name, once established favorably, catches the fancy of customers often 
more easily and securely than anything else. 

The gratification of the sense of taste is of minor consideration; the 
farmer's market customers are largely without keen discrimination in 
the taste of his products, in this respect being in contrast with country- 
bred and especially farm-bred customers, whose gustatory nerves were 
educated and trained in youth to be critical in the taste of the materials 
of foods produced on the farm. 

It remains to be asserted, after all due weight and importance have 
been given to the fancies of consumers, that honesty is the best sales- 
man that the farmer and dealer can have — honesty in grading, in 
packing, in quality, in condition. 

The "honest farmer" who establishes a reputation of this sort for 
himself and has feasible markets within reach does not need to seek 
customers, because they will seek him, and he can not produce to equal 
the demand. 

The farmer must not hang back in supplying things that are 
pretty to look upon, although they may not be delicious to eat; he 
must learn the scores of whims and notions in his available markets, 
even though they may be "without rhyme or reason," and remember 
that one of the great buyers of the products of the farm is the human eye. 



Digitized 



by Google 



THE IMPROTEMENT OF TOBACCO BY BREEDING AND 

SELECTION. 

By Archibald D. Shambl, 

Sdm^fic Assistanij Plant-Breeding Laboratory, Vegetable Pathological and Physiological 

Investigations, Bureau of Plant Industry, 

INTRODUCTION. 

The production of different types of tobacco adapted to the many 
demands of the manufacturers is one of the most important problems 
confronting the growers of this crop. The market grades are clearly 
defined and classified according to the character and quality of the 
manufactured product. The value of the crop depends upon the ability 
of the grower to produce a type conforming most nearly to the mar- 
ket standard for each particular grade. Of particular importance is 
the production of a superior grade of cigar-leaf tobacco. We are 
dependent to-day upon tobacco from foreign countries for most of the 
wrappers and fillers used in the manufacture of the better class of 
cigars. It has been demonstrated that there* are certain well-defined 
areas in this country where the soil and climatic conditions are favor- 
able to the production of types of tobacco suitable for the manufacture 
of the best grade of cigars. These areas will produce more profitable 
crops than are at present grown of this sort of tobacco, when uniform' 
types have been developed and established by careful breeding and 
selection. The value of this addition to the tobacco industry lies in 
the fact that the money now expended for the imported article will be 
distributed among the American growers. 

The inferiority of a large proportion of the tobacco produced in the 
long-established tobacco regions from native varieties may be attrib 
uted in part to deterioration of yield and quality due to lack of sys- 
tematic and careful seed selection. It is a well-known fact that the 
proportion of the poor-grade tobacco in some of these districts is 
increasing, resulting in a corresponding loss to the growers. 

Pennsylvania and Ohio fillers sell for 10 cents to 25 cents per pound, 
while imported Cuban fillers bring from 50 cents to $1.25 per pound. 
We can certainly produce a filler that will take the place of the ordi- 
nary to medium Cuban. An increase in yield in the native varieties 
due to improved methods of cultivation and fertilization involves 
greatly increased cost of production. Some other means of increasing 
the value of the crop is necessary and new types more nearly approach- 
ing the Cuban standard should be developed in order to supply the 
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demand of the trade for a better gnAe of filler tobacco. The develop- 
ment of sach types depends upon seed selection as well as upon 
improved methods of cultivation and fermentation. Wrapper tobacco 
grown in Massachusetts and Connecticut brings from 40 cents to 80 
cents per pound, while the imported Cuban and Sumatra varieties 
bring from $1.50 to $3 per pound, to which must be added a duty of 
$1.85 per pound for Snnjatra, and $1.48 per pound for Cuban tobacco. 
To produce a wrapper leaf in the Connecticut Valley which will com- 
pare with the Cuban and Sumatra standards, new types must be devel- 
oped which will more nearly approach the standard of the imported 
varieties and possess their desirable qualities. This can doubtless be 
done by careful breeding and selection. In the varieties grown for plug 
wrappers and fillers^ the export trade and the manufacture of pipe 
tobacco, the development of new types is less important. In tiieee 
types, however, there is need of a general improvement of the crop, 
more especially in yield and quality. 

The many varieties of tobacco now in existence are supposed to have 
had a common origin, and the different types are the result of seed selec- 
tion or hybridization, either accidental or intentional. The value of 
selection in tobacco is shown by the origin of some of the most 
important varieties now under cultivation. These varieties for the 
most part have been developed by the selection of seed from sports or 
striking variations, which have accidentally appeared in the established 
varieties. The differences which now exist among these varieties, and 
their marked and continuous variability, is sufficient evidence of the 
possibility of the production of new and improved types superior to 
those now under cultivation. The purpose of the selection of a variety 
depends on the use of the crop by the manufacturer; as, for instance, 
the qualities of aroma and flavor are important in filler varieties, but 
not so important in wrapper types. The general methods oi seed selec- 
tion, however, apply to all types and varieties. 

Tobacco is more highly specialized and grown under a more intensive 
system of cultivation than any other general farm crop. It is a well- 
known fact that the tobacco plant is exceedingly sensitive and responds 
readily to soil and climatic conditions. Varieties grown in the Con- 
necticut Valley are recognized as cigar-wrapper types, while varieties 
produced in Pennsylvania and Ohio are used for the most part as cigar 
fillers. Owing to the greiett influence of soil and climatic conditions 
and methods of culture on the yield and quality of the crop in areas 
adapted to tobacco growing, highly improved machinery and methods 
of cultivation have been developed by the growers in order to increase 
the profits from the crop. Instances of this tendency to adept the 
most advanced methods of culture are shown by such practices as tiie 
application of $100 worth of commercial fertilizer per acre, cover- 
ing the fields with slat or cheese-cloth shade, and the installation of 
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extensive systems of irrigation, in some cigar-wrapper districts. This 
attention to certain phases of tobacco production has resulted in the 
partial neglect of the equally important factor of seed selection. 
Methods of selection have not kept pace with the improvements along 
other lines, and to-day are essentially the same as those used by the 
pioneer tobacco growers. 

The suggestions which are made here for the improvement of tobacco 
by breeding and selection are based on the result of a careful study of 
cigar- wrapper varieties conducted by the writer. The experiments of 
the Bureau of Soils and the experience of planters in Connecticut in 
the growing of Sumatra wrapper tobacco demonstrated conclusively 
that the industry would not prove successful in that section unless new 
and improved types of the Connecticut Sumatra could be developed 
which would give a much larger proportion of leaves of uniform feize, 
shape, and quality than the original imported seed. Experiments 
were accordingly undertaken by the writer in the production of such 
uniform types, and the results already obtained show conclusively that 
new types of the kind desired can be produced, and the application of 
the methods of seed selection and breeding developed in the course of 
these experiments is recommended to the growers of all classes of 
tobacco as a means of increasing the yield and value of their crops. 

THE ADAPTATION OF TOBAOCX) TO SOIL AND COMATIO CONDITIONS. 

The general principle of the necessity for the adaptation of seed to 
soil and climatic conditions, which is recommended by the best authori- 
ties in plant breeding, is forcibly emphasized by the experience of the 
writer with tobacco. In the case of cotton and corn Dr. H. J. Webber 
has made the observation that evidence is accumulating which shows 
that these crops must be bred and adapted to soil and climatic condi- 
tions, and that in order to obtain the best results growers must select 
their seed in the locality where the crop is regularly grown. From 
the fact that the tobacco plant is influenced in such a marked degree 
by soil and climatic conditions, this crop is a particularly striking 
example of the benefits to be derived from the selection of seed in dis- 
tricts where it is to be grown. 

During the seasons of 1901 and 1902 Florida-grown Sumatra seed 
was introduced into the Connecticut Valley by the Bureau of Soils 
and grown extensively on the tobacco plantations of that region. 
This tobacco seed was imported into Florida from the island of 
Sumatra several years previous to its introduction into the Con- 
necticut Valley and had become adapted to Florida conditions. The 
crops grown in the Connecticut Valley from this seed showed a lack 
of uniformity, which resulted in the breaking up of the variety into a 
number of distinct types. Illustrations of these types are shown in 
Plate LVin. A small proportion of the plants in these fields held 
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true to the Sumatra type and produced a satisfactory yield of 
desirable wrapper leaves, but not more than 5 per cent of the first 
generation were typical Sumatra plants, and the remainder were 
divided into a large number of distinct, clearly defined types, most of 
which were radically different from the parent variety. Some of 
these types were apparent reversions to varieties not adapted for 
wrapper purposes, the leaves lacking the proper shape, body, elastic- 
ity, gloss, and other characteristics of the Sumatra tobacco. The 
individual plants in these types also showed great variability, and the 
cultivation of such a mixed and variable crop entailed a great loss to 
the growers on account of the small proportion of high-priced tobacco 
obtained and the increased cost of sorting this irregular product 
The crop of 1903, grown from seed saved from that of 1902, according 
to the ordinary custom of tobacco planters, showed continued variabil- 
ity and a reproduction of the undesirable types. In 1903 typical 
plants of all of the different types were selected for seed purposes and 
the seed protected from cross-fertilization by covering the flowers 
with paper bags. In 1904 the plants grown from seed saved in this 
manner were strikingly uniform in type and closely resembled the 
parent plants in all characters. 

One of the. best illustrations of the effect of the change of soil and 
climatic conditions upon tobacco is the experience of the growers who 
used imported Cuban seed for the production of wrappers in the 
northern districts of the United States. The cro|5s grown from such 
seed produced a large proportion of the so-called freak type of plants, 
which are very undesirable and bear a large sucker or branch at the 
axil of every leaf. The leaves of such freak plants are very small, 
sharply pointed, thick and heavy, and practically worthless for wrap- 
per purposes. According to a very careful estimate this type of plant 
constituted at least one-third of the crop grown from freshly imported 
seed from Cuba. Among the types constituting the remainder of the 
crop were typical Cuban plants producing a desirable tobacco which 
was used as a substitute for Cuban-grown wrappers. This varia- 
tion in type was conunonly attributed by the growers to the Cuban 
practice of saving the seed from sucker plants. However, seed 
selected in the season of 1904 from the most desirable plants that 
could be found in Cuba, and taken from the main stalks, produced 
crops in the Connecticut Valley which showed only a slight improve- 
ment in uniformity of type over previous crops grown from the ordi- 
nary Cuban seed taken from suckers in the usual way. The crop in 
Cuba from which this especially selected seed was harvested was par- 
ticularly uniform in shape and size of leaf and general type; there- 
fore, the variation in type observed in the northern-grown Cuban 
plants must be attributed to the effect of the change of soil and climatic 
conditions. In 1903 plants grown in the Connecticut Valley from 



Digitized 



by Google 



IMPBOVEMBNT OF TOBACCO. 489 

Florida-grown Sumatra seed were grown in South Carolina with a 
view to producing cigar wrappers. The leaves harvested from these 
plants were very thick and heavy, resembling the South Carolina plug- 
filler type of tobacco. They possessed none of the characteristics of 
cigar wrappers except the shape of leaves. This change of type was 
doubtless due to the influence of the soil and climatic conditions in 
this section of the South. 

It has been frequently observed that when a variety of tobacco has 
been grown in a particular region for a number of years it undergoes 
a gradual change, and produces a type peculiar to that region or local- 
ity. This condition explains the adaptability of certain sections for 
the production of types of tobacco supplying special market demands. 
In most of these crops a small proportion of plants jire found which 
produce leaves most nearly conforming to the market standard for this 
class of tobacco. By saving the seed from these plants according to 
the methods of selection to be described later, a uniform crop of the 
desirable type may be secured which will be adapted to the local soil 
and climatic conditions. 

IMPORTANCE OP GBOWER SELECTING HIS OWN SEED. 

The character of the soil in any region varies to such an extent that 
every farm presents a different set of conditions peculiar to its loca- 
tion. In view of the effect of a change of conditions upon the charac- 
ter of the plants, it is important that the grower select his tobacco 
seed on his own farm. After a variety has become adapted to the 
grower's conditions of soil and climate the yield and quality of the 
crop can be improved by the selection of the most desirable plants 
in the field for seed production. In buying seed the grower has no 
evidence from the seed itself as to the nature or quality of the plants 
which it will produce, and he is likely to lose a crop owing to the use 
of undesirable seed. The type of tobacco grown on the individual 
farm establishes a reputation in the market and determines to a con- 
siderable degree the value of the crop produced. The careful selection 
and improvement of the type by the grower not only increases the 
yield and quality of his crop, but the reputation thereby acquired 
insures a high price and a ready market for such tobacco. 

Many tobacco growers follow the plan of saving a large amount of 
seed from a desirable crop, and using this seed for several years, 
instead of depending on the selection of seed from every crop. They 
entertain the idea that vitality of tobacco seed does not deteriorate 
with age, and that the continued growing of the same tobacco on one 
fsLTm causes a deterioration in the yield and quality of the crop. Such 
a practice may be advisable where the farmers give no attention to 
seed selection or follow the ordinary method of saving seed without a 
careful study of the seed plants and the quality and yield of leaves 
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they prodace. Tobacco seed is known to retain its vitality for several 
years if kept ander the proper conditions, but it has been demonstrated 
that the vigor of germination is reduced uid the value of the seed 
impaired by age, even though the circumstances of storage are very 
favorable. Owing to the possibility of the failure of a crop, due to 
unfavorable seasons or the destruction of the plants by storm or other 
accident, enough seed should be selected from every successful crop to 
produce plants for two or three seasons. The surplus seed need not 
be used for planting, unless the resulting crops are injured or destroyed 
by unfavorable circumstances, in which case this plan will prevent ibe 
loss of the type grown and selected by the farmer. The yield and 
quality of the crop will certainly deteriorate where the best plants are 
topped, where proper attention is not given to the principles of seed 
selection, and where the injurious effects that may follow from cross- 
pollination in the tobacco plant are not recognized. 

VALUE or LABOE AND HEAVY SEED. 

In all samples of tobacco seed there is great variation in the size and 
weight of the individual seeds. Owing to their small size, making it 
extremely difficult to distinguish the large and heavy from the light 
seed except by close examination, there has been little attempt by 
growers to separate the different grades before sowing the seed beds, 
and many of the weak and Undesirable plants always found in the 
beds may be attributed to this cause. Careful comparative tests of 
light and heavy seed have proved that the best developed and most 
vigorous plants are always produced from the large, heavy seed, while 
the light seed produce small, irregular, and undesirable plants. In an 
experiment with Cuban seed the writer separated the sample with a 
current of air into light, medium, and heavy grades. The germina- 
tion of the heavy seed was almost perfect, while less than 5 per cent 
of the light seed sprouted. The plants from the heavy seed grew more 
rapidly than those from the light seed, and reached the proper size for 
transplanting from seven to nine days earlier than the plants from the 
light seed. Representative plants produced by each grade of seed are 
shown in Plate LIX, figure 1. This advantage of earliness is of 
special importance to tobacco growers in northern districts, where tbA 
short growing season makes it necessary for the grower to secure 
very early plants in order to transplant as soon as the weather will 
permit. The heavy seed also produced more uniform plants than the 
light seed, thus reducing the amount of seed-bed space needed for 
growing sufficient plants for the field. The growers commonly sow 
three or four times the area of seed bed needed in order to secure 
enough plants of sufficient size to set out their fields at the proper 
time for transplanting. If heavy seeds are used, this extra expense for 
seed beds can be considerably reduced, and more hardy and desirable 
plants secured. 
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The most satisfactory means of separating the light from the heavy 
seeds is by using a current of air. A simple and effective device for 
the purpose is shown in figure 67. The material necessary for con- 
structing this machine can be obtained by tobacco growers from almost 
any chemical supply house. The foot bellows (a) is connected by 
means of a rubber tube (J) to the valve tube {c). The glass tube (d) is 
fitted with a rubber cork («), in which the valve tube is inserted. The 
top of the cork is covered with a piece of finely woven gauze, in order 
to prevent the seeds from entering the valve tube. 
About an ounce of seed for separation is placed in the 
glass tube and a current of air is injected by means of the 
foot bellows. The strength of this current must be reg- 
ulated by the valve (c), so that only the dirt, chaff, and light 
seed will be blown out of the top of the tube. It is ad- 
visable to screen out all of the large particles of hulls and 
trash before putting the seed in the tube. 

An imperfect separation of the heavy from the light 
seed can be made by throwing the seed into a vessel of 
water, and allowing the heavy seed to settle to the bottom 
and skimming off and rejecting the light seed. This 
method does not make a thorough or complete separa- 
tion for several reasons, one of them being the fact that 
the heavy seeds do not always sink, owing to the bubbles 
of air wMch adhere to them. If this plan is followed the 
heavy seed should be dried promptly or used for plant- 
ing immediately after separation. This method of sepa- 
ration is recommended by Dr. L. Trabut. The conclu- 
sions on ihe results of his 
valuable experiments are as 
follows:* 

I observed that tobacco seed were 
often badly formed and had only a 
light density. By throwing tobacco 
seed into ordinary water it was ob- 
served that only half of the seed 
reached the bottom of the vessel. 
The seed which floated germinated, 
bnt gave less vigorous plants during their whole development. Seed beds were made 
in earthen bowls divided into two parts. In one part was sown the seed that floated, 
and in the other part the seed that went to the bottom. The young plants from the 
heavy seed were greener, more vigorous, and of larjjer size. All of the plants were 
transplanted in the same fleld, alternating one plant from the heavy and one plant from 
the light seed. All of the plants conserved their characters, but the plants from the 
heavy seed produced greener and wider leaves and were more vigorous. The plants 
from the light seed developed slowly and had a tendency to flower before sufficient 
development The yield from the plants from the heavy seed was 12.5 kilograms, 
and the yield from the light seed was 6.4 kilograms. 

« Bulletin No. 17. Dr. L. Trabut, Directeur du Service Botanique, Gouvemement 
General de PAlgerie. i 
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Pio. 67.— Apparatus for separating light and heavy seed 
of tobacco. 
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If neither of the above plans is used, a less effective method of select- 
ing the heavy seed is to use sieves with a size of mesh which will remove 
as large a proportion of the small and light seeds as possible. 

SELECTION or PLANTS IN THE SEED BED. 

The tobacco grower has opportunity for the selection of a desirable 
type of plants in the seed bed at the time the young plants are trans- 
planted to the field. From the time the young plants first app>ear in 
the seed bed until they are ready for transplanting they show great 
variability in type and vigor of growth. When the plants have 
reached the proper size for setting out in the field, the characteristic 
shape and comparative size of leaf may be determined by a careful 
study of the plants in the seed bed. At this time a definite selection 
of the most vigorous plants possessing the desired shape and type of 
leaves will improve the uniformity and increase the yield and value of 
the crop. The time for transplanting is a busy season for the grower, 
and, in order to secure enough plants to set out as great an area as 
possible, ail the plants of the necessary size are usually pulled with- 
out much attention to the variation among the young plants. The 
work of pulling the plants is frequently delegated to someone without 
experience and incapable of making a selection of desirable plants at 
this early stage. The differences which distinguish the poor from the 
good plants are very small, and a familiarity with the variety and type 
of tobacco grown, combined with a close observation of the plants 
during their period of growth in the seed bed, is necessary in order to 
make a successful selection of the desirable type. In the cigar- 
wrapper varieties the characteristic shape of leaves of these tyi)es is 
clearly shown by the young plants while still in the seed bed, and as 
this character is of primary importance for these varieties, the value 
of such selection is obvious. Two types of plants selected from the 
game seed bed are shown in Plate LX. This selection of plants in 
the seed bed is supplementary to the final selection of seed plants in 
the field, and gives an opportunity to eliminate most of the undesirable 
types of plants. It may be compared in part to the roguing process 
in other crops, where the undesirable plants in the field are destroyed 
in order not to interfere with the development of the remainder of the 
crop. The transplanting process in tobacco makes it possible to rogue 
the plants before they are set out, thus saving the expense of culti- 
vating undesirable plants. 

SOME POSSIBLE IMPBOVEMENTS. 

The possibility of improvement in the yield and quality of the 
tobacco crop has been demonstrated by the results of a series of 
experiments in the breeding of cigar-wrapper varieties conducted by 
the Department of Agriculture in the Connecticut Valley. The 
Sumatra variety grown in this valley showed a greater amount of 
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Fig. 1.— Tobacco Seedlings from Light (31-3), Medium (31-2), and Heavy (31-1) 

Grades of Seed. 



Fig. 2.— Typical Leaves of Hybrid and Parent Types of Tobacco. 
fl, Havana seed, female parent; '2, hybrid; ;>, Sumatra, mule parent.] 
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FiQ. 2. — Pointed Type op Leaves. 

Variation in Shape and Type of Leaves of Tobacco Seedlings. 
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variation in type and individual plants than any of the other varieties 
grown for the purpose. The improvement made in the yield and 
value of this type is given as an illustration of the possibilities 
for the improvement of other varieties of tobacco. In the Sumatra 
variety selections were made from a representative field in which 
the plants showed a variation in type similar to the variation observed 
in all other fields of this tobacco. In this field ten separate and dis- 
tinct types were observed and described, and selections of seed were 
made from typical plants of each. The seed was saved under bags 
and sowed the following season in separate sections in the seed bed, 
each section containing the seed from a single parent plant, and later 
the young plants from each section were set out in separate rows in 
the field. During the early stages of growth in the seed bed the dis- 
tinctive characteristics of each type, particularly the shape of leaf, 
could be readily observed and the diflferent types distinguished without 
difficulty. As the plants in the field reached maturity the particular 
characteristics of each parent became more clearly and strikingly 
apparent. In every selection in each of the ten types, the type char- 
acteristics were uniformly reproduced. In the different selections in 
each type slight differences were observed, representing the differences 
in the individual parent plants. Of the progeny from each parent 
every plant was uniformly of the type of the parent plant. So clearly 
and strikingly was this uniformity of type impressed upon the pro- 
geny of all plants selected that the most casual observer could easily 
note and distinguish the difference between the various types and, in 
most cases, pick out the progeny of the individual parents in the 
group of selections constituting each type. The uniformity of type 
in the progeny of selected seed plants is shown in Plate LXI. The 
grower can therefore select in the field a plant of the type he desires 
to grow, and by saving the seed under bag, in most cases at least, 
reproduce this type uniformly in the succeeding crop. 

The number of leaves borne by the parent plants selected from the 
Connecticut Sumatra variety was found to vary from 4 to 40. This 
variation is illustrated in Plate LXII, figure 1. When plants with a 
small number of leaves were selected it was found that their progeny 
produced on the average about the same number of leaves as the 
parent; and the progeny of parents having a large number of leaves 
was found to produce on the average about the same large number 
of leaves. The increase in number of leaves was not accompanied by 
a corresponding increase in the height of the plants. In the case of 
the plants bearing few leaves the internodes were from 6 to 8 inches 
in length, but where a large number of leaves were produced the length 
of the internodes was from 2 to 3 inches. The variation in length 
of internodes among plants in the same type is shown in Plate LXII, 
figure 2. The difference in the time of ripening of the lower and upper 
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leaves on the plants prodacing a large number of leaves was no greater 
than where few leaves were produced. Therefore the time of ripening 
of the top leaves is not delayed by the increase in the nomber of leaves 
on the plant. The leaves were f oand to be the most uniform in size, 
shape, and other characteristics where a large number were borne on a 

[ 
I 
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Fig. 68.~VAriation in ahape and ilae of leayei of Oonnecticnt SmnAtnt tobaooa 

country can doubtless be greatly increased, so that the yield will be 
correspondingly increased if tiiis method of selection is carefully 
pursued. 

In the case of selected plants having leaves with rounded tips the 
crop grown from the different parents invariably showed the charac- 
teristic rounded tip of leaf in all of the plants. Where the selections 
were made of parent plants having pointed leaves the progeny uni- 
formly showed pointed tips. The pointed tips were almost invariably 
found to be associated with narrow leaves. The variation in shape of 
the different types of Connecticut-grown Sumatra tobacco is shown in 
figure 68. Pointed leaves are undesirable for wrapper purposes on 
account of the small number of wrappers that can be cut from them, 
seldom more than two wrappers from each leaf. The wide leaves with 
rounded tips and bases yield from four to six wrappersj^ The tip is 
usually the most desirable portion of the leaf for wrapper purposes, 
having the best grain and appearance, and for this additional reason 
a rounded tip is specially desirable. In fact, it has been conclusively 
proven that any shape of leaf desired, which is produced in a given 
locality, may be fixed and transmitted uninterruptedly to the succeed- 
ing crops by selection of the parents having the desired shape of leaf 
and saving the seed of such plants under bag. 
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FiQ. 1.— Variation in Number and Size of Leaves Produced on Sumatra Tobacco 

Plants. 



FiQ. 2.— Variation in Length of Internodes of Connecticut Cuban Tobacco 

Plants. 
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The number of suckers produced on the different plants was found to 
vary in the same way as the number of leaves and other characteristics. 
In selecting indiyiduals free from suckers and saving the seed under 
bags, it was found that the crop produced from these suckerless plants 
produced proportionately few suckers, while the plants selected with a 
large number of suckers transmitted this suckering habit uniformly to 
all of their progeny. The grower can thus select plants free from 
suckers, or showing a tendency to produce fewer suckers, and by saving 
the seed from individual plants of this type produce strains that develop 
but few suckers. Seed from suckerless plants produced also the best 
progeny as regards the number, size, quality, and shape of leaves and 
other characteristics which go to make up desirable types of tobacco. 
The size of leaf, it has also been found, can be controlled by the 
eelection of seed plants having the desired size. In the selections of 
Connecticut Sumatra tobacco, parent seed plants were saved having 
leaves 85 inches long by 22 inches wide, and in the same type other 
selections were made of plants having leaves 15 inches long and 7 inches 
wide. It was found that the crop produced from these selections pos- 
sessed uniformly about the same size of leaf as that selected in the 
parent plants. In the first case a crop was secured having an average 
leaf about 85 inches long by 22 inches wide, and in the second case the 
leaves were on an average about 16 inches long by 7 inches in width. 
An illustration of the difference in the size of leaves produced by two 
Sumatra plants is shown in Plate LXII, figure 1. In all of the selec- 
tions the size of leaf of parent plants was reproduced in marked degree 
in the crop grown from the seed of the individual plants. ~ 

The size of leaf has an important bearing on the value of the crop in 
all varieties of tobacco, but more particularly in the cigar-wrapper 
types. Other things being equal, the greater the number of wrappers 
that can be cut from each leaf without waste, the greater the value of 
the crop to the manufacturer and the higher the price obtained by the 
grower. In some varieties, as the Havana seed and Broadleaf wrap- 
per sorts, the leaf is very large and only a small portion is adapted 
for wrapper purposes, the remaining portion of the leaves being used 
for binders and fillers in low-priced cigars. In the crops of these 
varieties a small number of plants are found producing leaves of the 
proper size to better adapt them to the purposes for which this kind 
of tobacco is grown. The selection of seed from plants of this char- 
acter is a means of controlling the size of leaves in the crop. It 
has been commonly supposed that the size of leaf is influenced pri- 
marily by the soil and climatic conditions. In the experiments bearing 
on this point ihp results clearly showed that the character or size of 
leaf was transmitted from the parent plants to their prdgeny with 
unfailing regularity, and by seed selection large and small leaved types 
were produced uniformly in the crop under similar soil and climatic 
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conditions and methods of cultivation. It is possible for the grower, 
then, to develop types producing leaves of the most desirable and 
profitable size by selecting seed from plants bearing leaves uniformly 
of the desired size. 

In all varieties of tobacco there is considerable variation in the time 
of ripening of the individual plants in the field. In a tobacco crop 
which is harvested all at one time, the early, plants remain in the field 
until they deteriorate in quality, while the later ones do not mature, 
and when harvested do not cure properly. In a similar manner the 
leaves on many of the plants maturei irregularly, those at the top 
requiring from ten days to two weeks longer than the bottom leaves 
to reach the stage of maturity necessary before the crop can be har- 
vested. In all of these crops some plants are found in which the 
leaves ripen more uniformly than in others^ and by the selection of 
seed from such plants uniform types can be secured in which all of the 
leaves are ripe and ready for harvesting at one time. In 1903 a Suma- 
tra plant was observed which ripened several days before the general 
crop was ready to be primed. The seed of this plant was saved under 
bag and the progeny set out in a separate plat the following season. 
The plants in this plat were ready to be harvested about two weeks 
earlier than the remainder of the field of the same variety. In a num- 
ber of selections of plants made to secure uniformity in the time of 
ripening of leaves on the san>e individual, the progeny exhibited the 
characteristic uniformity of the parent plants. The crop from these 
plants was harvested in two primings, while the ordinary crop required 
three or four primings in order to secure the leayes at the desirable 
stage of maturity. In the varieties of tobacco in which all the crop is 
harvested at the same time, the uniformity in ripening reduces the 
expense of sorting and the loss from overripe and immature leaves, 
while the uniformity of ripeness in varieties which are primed mate- 
rially lessens the expense of harvesting. 

In improving the quality of tobacco one must be guided by the 
requirements of the manufacturers. In wrapper varieties the leaves 
must have good burning quality, texture, grain, elasticity, and strength, 
so as to cover well and without breaking on the cigar, present an attract- 
ive appearance, and have no disagreeable taste. The color of the 
leaves should be uniform in order that the grower may obtain a large 
percentage of high-grade wrappers and the manufacturer secure the 
quality of tobacco necessary for his brands of cigars without waste. 

The plants bearing the largest number of leaves of uniform size 
and shape produce the largest proportion of leaves of uniform color. 
In order to determine the grade of color produced by the plants, it is 
necessary to compare the leaves after curing and fermentation have 
been completed. The shade of color of leaves on the plant in the fidd 
is correlated with the color after fermentation, light green types pro- 
ducing light grades and dark green shades developing the dark grades 
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of wrappers. The proportion of the standard grades of the best qual- 
ity may be increased by taking seed from plants which develop leaves 
of desirable color and other characteristics. The improvement of all 
other varieties in the qualities for which they are produced can be car- 
ried out by the application of the general methods of seed selection. 

THE METHODS OF SELECTION. 

The first step in the selection of tobacco is a careful study of the 
individual plants in the fields from which the selections are to be 
made, before any plants have been topped. It is necessary for the 
grower to make a preliminary selection of a large number of plants at 
this time in order to give an opportunity for a final selection after the 
cured product of these plants has been carefully compared in the ware- 
house. The differences in quality of the product of the individual 
selections can be determined only by a careful study of the cured 
leaves. The type or general form of the plants, the number, uni- 
formity, and shape and size of the leaves, the number of suckers, the 
height, and the time of ripening of the plants should be kept in mind 
and the plants carefully examined with regard to these points. It is 
of the greatest possible importance that the grower have a clear and 
well-defined ideal of a perfect plant best adapted to the purposes for 
which his crop is grown, and that the individuals selected as seed plants 
conform as nearly as possible to this ide%J type. In a given variety of 
tobacco the increase in number and the improvement in shape and size 
of the leaves are usually correlated with a corresponding improvement 
in other important characteristics peculiar to the type. A large num- 
ber of leaves is associated in most cases with few suckers, leaves of 
fine venation, elasticity, strength, and other desirable qualities. 

The tobacco plant is naturally self-fertile, but is frequently cross- 
pollinated by insects or other agencies carrying the pollen from one 
plant to another. The writer has observed that under natural condi- 
tions most of the flowers on tobacco seed plants are cross-fertilized. 
Darwin found that self -fertilized tobacco seed produced plants supe- 
rior to seed cross-fertilized within the variety, and accounted for this 
condition by supposing that this species is similar to the common pea 
and a few other exotic plants which have been self-fertilized for many 
generations. The variation in types and individual plants within the 
variety may for the most part be attributed to cross-fertilization, and 
uniform types and plants can only be secured by preventing this cross- 
ing. Immediately preceding the complete development of the tobacco 
flower, the funnel-like corolla and the stamens increase in length with 
great rapidity. At this time a considerable quantity of a sweetish, 
honey-like liquid is secreted in the base of the flower, and a number of 
species of insects, including the common honey bee, visit the flowers 
to obtain this nectar. 

The anthers, which contain a large quantity of the dust-like pollen, 
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open below the receptive portion of the stigma. A few hours after 

the flowers open the stamens increase in length so that the anthers are 

in a position to allow a part of the pollen to fall on the stigma, and at 

this time fertilization takes place. The period between the time of 

the opening of the flower and the cont 

stigma gives an opportunity for cross-p 

means. The insects entering the flowe 

visited other flowers in like condition, 

pollen from their bodies over the rece 

which is in condition for pollination. F 

corolla the insects are again covered by p 

anthers, so that this pollen is carried f re 

plant to plant. In this way most of the 

cross-fertilized. In view of the superioi 

it is highly important that the growers u 

the seed plants from cross-fertilization. 

of the tobacco plant renders the selection 

the variety a simple process as compared 

crops. The grower in making the selection of seed plants need only 

take into account the characteristics of one parent, while in most other 

crops the influence of both the mother and father plants has an effect 

upon the character of the progeny. 

SAVING SEED ITNDEB BAG. 

A simple and effective means of protecting the tobacco flowers from 
the injurious effects of cross-fertilization is by covering the flower 
cluster with a paper bag before the flowers are ready for fertilization. 
This bag should be made of light but strong and durable paper, which 
will not injure the plant or flowers by bending the plant oat of its 
natural position, and will not be easily torn or destroyed by rain or 
wind storms. The common manilabag, which can be secured at most 
hardware or grocery stores, is admirably adapted for this purpose. 
In the seed selections made by the writer in the Connecticut Valley a 
parchment-paper bag was used, which has the advantage of lightness 
and durability, and is impervious to water. The most convenient 
size of bag will depend upon the variety of tobacco and the size of the 
seed head, but in general it should be about 9 inches wide and 15 inches 
long. The shape of the bottom of the bag is important, from the fact 
that the square-bottom style does not shed water as readily as a roof- 
shaped bottom. A properly bagged Florida-grown Sumatra seed 
plant is shown in Plate LXIU, figure 2. 

The center cluster of flowers in the seed head should be used for seed 
production, and all suckers or other seed-bearing branches should be 
removed before the bag is applied. The preparation of the stalk for 
the bag is shown by Plate LXIV, figure 2. The cluster of flowers on 
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a single plant will usually produce from 300,000 to 600,000 seeds; there- 
fore it is unnecessary to save the inferior capsules produced by the 
suckers or lateral branches in order to secure sufficient seed for plant- 
ing. The plants should be bagged before the earliest flowers begin to 
open and the bags moved up the stem every two or three days, as the 
plants increase in height, in order to allow sufficient space for the 
development of the seed head without crowding. The proper condi- 
tion of flowers is shown in Plate LXIV, figure 1. When most of the 
capsules have begun development, indicating that fertilization has been 
completed, the bags may be removed temporarily and all late flowers 
cut off, so as not to interfere with the further development of the seed 
in the early and most desirable capsules; after which the bags should 
be replaced and allowed to remain on the plants until the seed heads 
are harvested. The seed saved under bag in this manner is larger, 
heavier, lighter in color, more free from mold, and has stronger 
vitality or germinating power than seed saved without bagging. 
After the capsules have turned brown, indicating maturity, the seed 
stalks should be cut and hung in a diy place where there is a free 
circulation of air, and allowed to remain until the seed has become 
thoroughly dry. The vitality of the seed can best be preserved by 
storing in glass jars, thoroughly dried out. 

TEST OF INDIVIDUAL SEED PLANTS. 

The individual tobacco plants vary in transmitting power to such an 
extent that it is advisable for the grower to test the selected seed 
plants in this respect. The object of the test is to determine the 
plants which most uniformly transmit the desirable characters to their 
progeny. In order to ascertain the prepotency of the seed plants the 
seed from individual plants should be saved separately and sowed in 
separate plots in the seed bed the following season. A careful record 
of the important characteristics upon which the selection of parent 
plants is hsLsed is a valuable aid in the study of the progeny of these 
plants. This record should be made in the field, as soon as the plants 
have reached maturity, on tags attached to the individual seed plants. 
The form of record varies with the type of tobacco and the purpose 
of selection. The outline on page 450 is a convenient form of record 
which has been used for cigar-wrapper varieties. 

The tags bearing this record should remain attached to the seed 
heads until the seed is harvested. The seed from each plant should be 
shelled separately and kept in glass vials. Each vial should be num- 
bered to correspond with the number of the plant from which the 
seed was saved. The tags should be carefully preserved as a part of 
the pedigree record of the plant and its progeny. 

About 100 plants from each selection should be set out in a sepa- 
rate row in the field and each row labeled with the number of the 
parent plant. In the careful improvement of a variety of tobacco, it is 
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desirable to keep a record of the progeny of each parent plant in order 
to measure the advance made by breeding and selection. This* record 
consists of notes on the development of each progeny row in the field 
and the yield and value of each grade of cured tobacco. The pkn 



Variety- 



CannectictU Sumatra 



Plant Number- 
Date 



August 7, 1904 



Type- 



Green-Uaf 



Lbavbh: 

Number. 

Widths 

Shape — 



ts 



ll\in 



Oval 



Uniformity- 

Spotfl 

Maturity — 

Venation 

Stem: 

Height 



Good 



None 



Early 



length 


19\m 


Thickness 


Thin 


Onlof 


Deep 


RllBt 


None 


Onm 


Normal 


Position 


Erect 



Very fine 



Sjfeet 



Length of intemodes- 

SUCKEBS: 

Number 

Position 

Seed: 

Number of pods 



Circumferenee- 
4 indies 



g} w 



Size- 



Small 



Top of plant 



95 



Date of harvesting- 



September^ i9yJ9q4_ 



' shown on page 451 may be taken as an illustration of such a form of 
record. The seed plants for the general crop should be selected from 
the progeny rows which produce the largest number of plants poss^s- 
ing the characteristics for which the parent plants were selected. 



DISEASE-BESISTANT STRAINS. 



The development of disease-resistant strains of tobacco will prob- 
ably become one of the most important features of tobacco breeding. 
In the case of a root disease attacking the Sumatra variety of tobacco, 
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individual plants were found by the writer in 1903 which were appar- 
ently resistant to this disease. In the affected fields most of the plants 
succumbed and only a few produced marketable leaves. The seed 
from the resistant plants was saved under bag, with the object of 
securing a resistant type of this variety. The progeny from these 
plants were resistant to the disease and produced a profitable crop of 
tobacco, while the plants grown from other selected seed were as 

^ Progeny notes. 



Variety- 



ConnecHcut Sumatra 



Namber of selectioii. 
Date 



7-1 



1906 



Type- 



Qreenrleaf 



SIBD. 



Date 
sprouted. 



April 4. 



Date of ger- 
mination. 



Late. 



Per cent of 
germina- 
tion. 



76 



Date sowed 

in seed 

bed. 



Plamtb. 



Date of 
coming up. 



Uniformity 

of young 

plants. 



April 11. AprU27. Very good. May 25. 100 



Date 
trans- 
planted. 



No. in 
row. 



Leaves. 



Av. 
No. 



28 



Av. 
length, 



20 in. 



Av. 
width. 



12 in. 



Av. 
thick- 



Thin. 



Venation. 



Very fine. 



Shape. 



Oval. 



Uni- 
form- 
ity. 



Good. 



Posi- 
tion. 



Erect. 



Rust. 



None. 



Spots. 



None. 



Amt. 
gum. 



Normal. 



Leaves. 



Maturity. Color. Elasticity. 



Eariy. 



Deep. Good. 



Stems. 



Height. 



8 ft. 



Date. 



Harvest. 



1. Aug. 18. 

2. Aug. 28. 

3. Sept. 1. 



Cured. 



Sept. 80. 



Bulked. 



Oct. 7. 



Ferment- 
ed. 



Nov. 28. 



Circum- 
ference. 



2 in. 



Length of 
internode. 



31 in. 



Suckers. 



Number. 



Size. 



Very small. 



Yield. 



Wrappers; 

1. Light, 2 lbs. 

2. Medium, 8 lbs. 
8. Dark, 2 lbs. 

4. Seconds, k ib. 

5. Fillers, k lb. 



senously injured as in the previous year. Plants from the resistant 
and semiresistant strains of seed are shown in Plate LXIII, figure 1. 
Similar cases of resistance have been observed in Porto Rico and 
other tobacco regions. This evidence, considered in connection with 
the production of disease-resistant strains in other crops, suggests the 
possibility of breeding types of tobacco resistant to many of the com- 
mon tobacco diseases. 



Digitized 



by Google 



J 



452 YEARBOOK OF THE DEPABTMSNT OF AGRICULTURE. 
IMPROVEMENTS BY CROSSING VARIETIES. 

The production of uniform types of established varieties of tobacco 
can only be secured by using the seed from self -fertilized plants, but 
new strains of varieties adapted for special purposes can be produced 
most readily by crossing different varieties. The production of new 
types of the hardy native varieties by crossing with the standard 
imported varieties may result in the development of new races, com- 
bining the hardiness and yield of the native with the desirable qualities 
of the imported tobacco. In Algeria, Dr. Louis Trabut crossed the 
best races of the acclimated varieties with foreign tobaccos and secured 
a number of types which were a great improvement over the native 
varieties. These new varieties, in which were united the desirable 
qualities of the native and foreign tobaccos, were distributed to plant- 
ers and gave very satisfactory results. 

The experiments of Darwin show that while crossing within a vari- 
ety is detrimental, the crossing of different varieties produced seed of 
stronger vitality, more rapid growth of the young plants, earlier 
flowering of the mature plants, and a greater yield than the self- 
fertilized seed. He says: 

When the flowers of one variety were croflsed with pollen from a somewhat differ- 
ent variety, which had grown under somewhat different conditions, that is, by a fresh 
stock, the seedlings derived from this cross exceeded in height and weight those 
from the self-fertilized flowers in an extraordinary degree. 

Similar results have been obtained by Dr. Leonard Angeloni in a 
series of experiments with the crossing of a large number of Italian 
and foreign varieties of tobacco. 

In the season of 1903 crosses were made with the native and imported 
varieties of cigar tobaccos. The progeny from these crosses showed a 
great improvement in quality, vigor of growth, and yield over the 
native types. The shape of leaf was materially modified, particularly 
in the case of the hybrids of Havana seed and Cuban, and Havana seed 
and Sumatra. This modification in shape and type of leaf by hybrid- 
ization is illustrated in Plate LIX, figure 2. These hybrids produced 
very round leaves with regular and uniformly fine veins from the tip 
to the base. These leaves were of finer and more elastic texture than 
the Havana seed and better adapted for cigar-wrapper purposes. In 
the case of the crosses in which the Broadleaf variety was used as the 
mother parent, results were even more striking. The selection of 
seed from the desirable individual plants will, doubtless, result in 
the general improvement of quality and increase in yield. All other 
crosses showed similar results, and led to the belief that by the judi- 
cious blending of the foreign and native varieties it will be possible to 
produce strains possessing the desirable qualities of imported tobacco, 
together with the hardiness and yield of the native varieties. 
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THE DETERMINATION OF TIMBER YALUES. 

By Edward A. Branifp, 
Forest Asmiantf Bureau of Forestry, 

INTRODUCTION. 

In the past it has been customary to base estimates of probable 
profits from the management of lands for the future production of 
timber in the United States upon the increase of the timber in quan- 
tity. Everyone familiar with the lumber business knows, however, 
that the lumber which comes out of large trees is worth more per 
thousand feet than that which comes from small trees, because the 
large trees turn out a higher proportion of the choice grades. It is 
apparent that estimates of profits through careful forest management 
should take into account this factor of quality increase; but, in the 
absence of an accurate determination of what this quality increase is, 
it has hitherto been impossible to do more than state in general terms 
the fact that such an increase would take place and that its effect would 
be to make the profit from deferred operations greater than that actu- 
ally shown by the figures indicating the future yield to be expected. 

DESCRIPTION OF THE EXPERIMENTS. 

During the winter of 1903-4, and the following spring and sununer, 
experiments in sawmills in different parts of the country were con- 
ducted by the Bureau of Forestry. This article will be confined to 
a statement of how the experiments were performed, to extracts from 
some of the tables and the printing in full of others, and to a brief 
discussion of their application. 

The experiments completed so far have to do with longleaf pine in 
Alabama and in Louisiana, and with yellow birch, sugar maple, and 
beech in the Adirondacks of New York. The results here reported 
were obtained mainly from Adirondack hardwoods. Further experi- 
ments are now progressing in the Appalachians of West Virginia with 
yellow poplar, white oak, chestnut, ash, and other hardwoods typical 
of that region. 

The main question which the experiments were to answer was: 
Exactly how much more valuable is a particular kind of tree of a cer- 
tain size than another tree of the same kind and of smaller size? 
Clearly, the matter could be got at only by following the logs from 
trees of all diameters through the sawmill and finding out what each 
sawed out in amounts and grades of timber. And since the experi- 
ment was concerned not with individual logs, but with whole trees, all 
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the logs from each tree had to be traced in such a way that the aggre- 
gate product might be known. So men were placed in the woods who 
followed the saw crews, scaled each log, and marked it on the ends, 
f^ch tree was given a number and each log in that tree an additional 
figure, as 1, 2, etc., to indicate the first log, second log, etc. For 
example, 576' indicated the second log from tree 576. The logs were 
scaled according to the log rule locally used, as a check for their 
identification and in order to compare their contents according to the 
log rule with what they actually sawed out in the mill. 

In the mill a man was stationed next to the slab carrier, and as each 
piece of siding from a marked log dropped on the live rollers this man 
chalked on it while it went by the number of the log from which it 
came. When a marked siding had passed through the edger and trim- 
mer and had come out at the end of the mill a piece of manufactured 
lumber, it was graded by a competent inspector, and its log number, 
dimensions, and grade were tallied. By these means the contents of 
each log, both in grades and in quantities of lumber, were absolutely 
determined. 

This, in brief, was the method used for all species except longleaf 
pine. In the case of longleaf pine the number of men available for the 
work was not sufficient to trace each piece of siding through the mill 
to see what it actually made in lumber. Instead, it was graded as it 
dropped from the saw and its contents were estimated. 

In working up the results, the logs that had passed through the mill 
were first combined to form complete trees. If a log were missing, 
the results for all the rest of the logs from that tree had to be thrown 
out. An exception was made in the case of Adirondack hardwoods, 
when the missing log was an 8-foot top cut of just sufficient diameter 
to make a railroad tie and one or two boards of the inferior grades. 
In such cases the missing log was graded like a top log of similar 
dimensions and species from another tree. In no instance was this 
substitution used for any but small, knotty, 8-foot top logs, and then 
only when it could safely be done. 

The trees were next divided into diameter classes varying by 1 inch, 
and all the lumber from each class was tallied by separate grades. The 
total number of feet of each grade was then divided by the number of 
trees tallied for that class, and the result was the average amount of 
lumber of that grade. Finally, the figures for each grade were rounded 
off by curves to reduce irregularities. 

RESULTS OF EXPERIMENTS. 

The results of these measurements were two tables for each species, 
one showing the number of feet of each grade of lumber sawed from 
a tree of given diameter, the second showing the money value of the 
lumber yielded by a single tree of each size, and the average value per 
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thousand feet of the lumber. The tables showing money values were 
made by applying to the tables of grades the average selling price of 
the lumber at the mill. 



YELLOW BIRCH. 



The following table gives the grades for yellow birch: 
Graded volume of yellow birch. 



Diam- 
eter 
breast- 
high. 


Firats 

and 

seconds 

red. 


Firsts 

and 

ceoonds. 


No. 1 
common. 


Shipping 
culls (No. 
2 com- 
mon). 


MUl culls 
(No. 8 
com- 
mon). 


Sound 

7" by 9" 

by 8' ties. 

(«) 


Total. 


Number 
of trees 
tallied. 


Inches. 


Bd.Jt 


Bd./t. 


Bd.JL 


Bd.Jt. 


Bd.fl. 


Bd.fi. 


Bd.fi. 




18 




8 


5 


6 


20 


25 


59 


7 


14 
15 




7 
11 


7 
10 




87 
41 


87 
55 


95 
125 


16 
28 




16 




16 


12 




88 


72 


146 


32 


17 




22 


14 




85 


84 


168 


82 


18 


2 


28 


17 




86 


94 


186 


67 


19 


4 


86 


20 


10 


45 


10? 


217 


50 


20 


8 


U 


24 


11 


55 


108 


250 


89 


21 


28 


54 


28 


18 


65 


114 


297 


40 


22 


26 


66 


81 


16 


74 


119 


831 


46 


28 


86 


78 


88 


16 


82 


.118 


863 


26 


24 


48 


86 


86 


18 


88 


112 


888 


87 


26 


62 


92 


88 


19 


98 


104 


408 


80 


26 


81 


97 


42 


20 


98 


96 


484 


24 


27 


101 


108 


47 


22 


106 


91 


470 


28 


28 


116 


110 


58 


22 


118 


86 


605 


16 


29 


128 


120 


50 


28 


184 


81 


545 


4 


80 


189 


132 


64 


24 


155 


74 


588 


12 


81 


150 


144 


«, 


25 


180 


52 


619 


4 



a To obtain number of ties divide board feet in this column by 42. 

This table shows the yield of choice grades of birch advancing rap- 
idly with the growth of the tree. The choice grades are firsts and 
seconds red and firsts and seconds. The amount of red birch in a tree 
under 18 inches in diameter is too small to consider. An 18-inch tree 
contained 2 board feet of this high-priced lumber, a 19-inch tree only 
4 feet of it, a 20-inch tree 8 feet, but in a 21-inch tree the amount rose 
to 23 board feet, showing a gain of almost 200 per cent over the product 
of the previous diameter. The explanation for the exceptional increase 
is that the rules of the National f^rdwood Lumber Association, under 
which the lumber was inspected, require red birch 4 or 5 inches wide 
to show one face all red; over 5 inches, one face must be not less than 
75 per cent red. Red birch is heartwood, and it happens that the 
hcartwood is not wide enough to pass the severe inspection in consid- 
erable quantities in trees under 21 inches in diameter. The increase 
of red birch goes on steadily from the 21 -inch to the highest diameters. 
The next best grade, firsts and seconds, not graded by color, is con- 
tained in practically all sizes of merchantable trees. The increase of 
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this grade goes on steadily, but is greatest between 18-inch and 23-iDch 
trees, because the inspection rules, which favor wide boards, show 
their greatest effect here. Narrow boards from small trees grade 
lower than wide boards from large trees. 

When we compare the choice grades (firsts and seconds red, and 
firsts and seconds) with the common ones (No. 1 common, shipping 
culls, and mill culls) we find that the choice grades increase, on the 
whole, much more rapidly with the growth of the tree than do the 
latter. In the case of firsts and seconds red there was a rise between 
a IB-inch and a 31- inch tree from to 150 feet; and in the case of 
firsts and seconds from 3 to 144 feet Contrast this with No. 1 
common, which rises from 5 to 68 feet; with shipping culls, which 
rise from 6 to 25 feet; and with mill culls, which rise from 20 to 180 
feet, and the tendency of the better grades to outstrip the poor ones 
becomes apparent. The fact must not be overlooked, however, that 
a considerable amount of what would have made inferior grades went, 
in this instance, into railroad ties. 

The following price list for hardwoods was made up after inquiry 
among hardwood jobbing houses in New York and Boston: 

Prices of different grades of lumber from birch, maple, and beech trees. 



Grade. 


Price per thousand board feet. 


Birch. 1 Maple. 


Beech. 


Firsts and seconds red 


$83 






Firsts and seconds 


23 
14 
8 
6 


120 
14 
8 
6 


114 
10 
7 
6 


No. 1 common 


No. 2 common (shipping cnUs) 


No. 3 common (mill calls) 





In most instances the lowest price quoted was used. The value of 
the railroad ties was assumed to be 40 cents for a 7 by 9 inch tie 8 feet 
long, equivalent to $9.52 per thousand feet — a reasonably low price. 

The figures given afford a basis for calculating the value of yellow 
birch trees. For example, take a birch 21 inches in diameter. Turn- 
ing to the table of grades we find that such a tree contains 23 feet of 
fii*st8 and seconds red, worth, according to the price list, $33 per 
thousand; 54 feet of firsts and seconds at $23; 28 feet of No. 1 common 
at $14; 13 feet of shipping culls at $8; 65 feet of mill culls at $6; 114 
feet of railroad ties at 40 cents per tie of 42 feet — in all, 297 feet, 
worth $3.97, or $13.37 per thousand feet, at the mill. 

It must not be supposed, however, that as a matter of fact the exact 
value of a tree of a given diameter can be calculated with absolute 
accuracy on the basis of the figures herewith presented. The pur- 
pose of the present article is to give an indication of the rate at which 
the timber value of a tree increases with its diameter growth, in 
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consequence of the higher quality of lumber which it will yield. The 
number of yellow birch trees tallied for the various diameters in the 
above table of grades ranged from 4 to 67, and, as has already been 
stated, the figures of yield of the several grades given in the table do 
not represent the actual product sawed out, but were obtained by con- 
structing curves to round off the inequalities shown by the actual 
individual averages in order to secure a nearer approximation to the 
general average. That the inequalities thus rounded off were in some 
cases considerable goes to prove that it would be unsafe to rely too 
closely on calculations from this table of the exact yield to be expected. 
Further, the judgment of both the sawyer and the grader enters 
into the determination of the amount of lumber of each grade which 
a particular log will yield. Had the logs tallied been sawed at another 
mill, or even at the same mill at another time, the figures would have 
varied slightly. Under no circumstances is it possible to construct a 
table which will enable one to tell infallibly how much lumber of dif- 
ferent grades a single tree will saw out. It is, however, possible 
for an owner to calculate pretty closely from the above table what he 
may expect to saw from a considerable body of timber of known size. 
From this again it is possible to construct a table of values like the 
following: 

Value of yellow birch. 



Diameter 
breast- 
high. 


Graded 
yolume. 


Value 
per tree. 


Value 
per 1,000 


Diameter 
breaat- 
high. 


Graded 
volume. 


Value 
per tree. 


Value 

per 1.000 

bd.ft. 


Inches. 


Bd./L 






Inches. 


Bd.fl. 






18 


M 


SO. 66 


S9.82 


28 


868 


•6.19 


114.80 


14 


96 


.89 


9.87 1 


24 


888 


6.80 


14.96 


16 


126 


1.22 


9.76 ' 


26 


408 


6.39 


15.66 


16 


146 


1.52 


10.41 1 


26 


434 


7.16 


16.48 


17 


168 


L78 


10.92 


27 


470 


8.08 


17.09 


18 


186 


2.18 


11.46 


28 


606 


8.80 


17.43 


19 


217 


2.66 


11.80 


29 


646 


9.67 


17.56 


20 


250 


8.06 


12.24 ' 


80 


688 


10.84 


17.69 


21 


297 


8.98 


18.40 


81 


619 


10.99 


17.76 


22 


831 


4.61 


18.68 











8UGAB MAPLE AND BEECH COMPARED WITH YELLOW BIRCH. 

Similar tables were constructed for sugar maple and for beech in 
the Adirondacks, and for longleaf pine in Alabama and in Louisiana. 
The following extract from the hardwood tables gives a comparison 
of the value of the lumber sawed from birch, maple, and beech of dif- 
ferent diameters. 
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Value per thousand feet board meamre of lumber from Adirondack hardwoodt. 



Diameter 
brea8^ 
high. 


Yellow 
birch. 


Sugar 
maple. 


Beech. 


Diameter 
breast- 
high. 


Yellow 
birch. 


Sugar 
maple. 


Beech. 


Inches. 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 


19.32 
9.87 
9.75 
10.41 
10.92 
11.45 
11.80 
12.24 
13.40 
18.63 


19.75 
9.88 
9.96 
10.87 
10.71 
11.11 
11.47 
11.84 
12.30 
12.57 


•8.29 

8.70 
8.M 
8. 96 
9.10 
9.24 
9.38 
9.45 
9.52 
9.61 


IiuheB. 
28 
24 
25 
26 
27 
28 
29 
80 
81 


114.80 
14.95 
15.66 
16.48 
17.09 
17.43 
17.66 
17.69 
17.75 


•12.77 
12.88 
12.93 
18.07 
13.26 
13.58 


•9.71 
9.66 























According to this table lumber from a 24-incli birch tree is worth 
$5.63 a thousand feet more than from a 13-inch tree; from a sugar 
maple, $3.13; and from a beech, $1.39.^ The difference is more marked 
in the case of birch largely because of the presence in the high diam- 
eters of the high-priced grade, firsts and seconds red. The table for 
birch gives values up to 31 inches. A lumberman in cutting all sizes 
of birch would get, according to these figures, $8.43 per thousand feet 
more from his 31-inch trees than from his 13-inch trees. 

The increase in value of the lumber with the growth of the tree was 
found to be much more rapid in the case of Adirondack birch and 
maple than in that of longleaf pine. The difference in value per thou- 
sand feet of the lumber from 14-inch and from 24-inch pine was $1.72, 
while the difference between the same diameters of birch was $5.58, 
and of maple $3.05. This is accounted for partly by the fact that 
the inspection of narrow boards is more severe with hardwoods than 
with pine, partly because the difference in value between poor and 
choice lumber is more marked in the case of birch and maple than in 
that of pine. The comparison is, however, not strictly a fair one, for 
the reason that in the experiments with longleaf pine very defective 
trees were rejected, while in the hardwood experiment the run of the 
forest at McKeever, N. Y., was taken. 



PRACTICAL VALtJE OF THE RESULTS. 

The practical uses to which such tables might be put are apparent 
With due allowance for slight changes in the character of his timber, 
any Adirondack lumberman could use them as a basis for figuring out, 
with his own price list, the values of his hardwoods. If he knows 
what the expenses of stumpage, logging, and manufacture amount to, 
he would be able to determine within close limits what trees he could 
cut at a profit and what trees he had better leave in the woods. In 
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brief, he would have at hand an excellent guide to assist him in lum- 
bering and in fixing a value on his timberlands. 

Wherever surveys have been made which show the number of trees 
of various diameters of each species on the average acre, the tables of 
value could be used with peculiar effectiveness. Such surveys have 
been made on a number of tracts in the Adirondacks by the Bureau 
of Forestry. In a working plan for a tract at McKeever, N. Y., 
the lands were divided into six types, and the number of trees of each 
diameter for each species on the average acre was determined for each 
type. In a working plan made for a tract at St. Regis, N. Y., the 
number of trees of each diameter of each species on the average acre 
was determined for all types combined. On virgin hardwood land on 
the McKeever tract there were, on the average acre, of 17-inch trees, 
0.80 yellow birch, 0.70 sugar maple, and 1.34 beech; of 18-inch trees 
there were 0.66 birch, 0.68 maple, and 0.96 beech, and so on. If all 
expenses of stumpage, logging, and manufacture should be as low as 
$10.50 on 17-inch trees there would be a profit of 42 cents per thousand 
feet on birch and 21 cents per thousand feet on maple. And the larger, 
the tree cut the higher the profit. Should all birch and maple be cut 
down to and including 17-inch trees, there would be, with expenses 
at $10.50, a profit of $11.32 per acre, of which $9.82 would be from 
birch and $1.50 from maple. The average profit per thousand feet on 
all trees cut would be $4.15 from birch and $1.49 from maple. 

But the profits from small trees are so slight as to make it hardly 
worth while removing them; certainly inadvisable if a future timber 
crop is to be considered. Calculating again, we find that the profits 
from birch and maple, if cut down to and including 18 inches, would 
be $11.26; cutting to 19 inches, they would be $11.06; cutting to 20 
inches, they would be $10.72 per acre, etc. It will be noted that, 
while the smaller the cutting limit the higher the profit per acre (unless 
trees are taken so small as to cause an actual loss), the lower is the 
profit per thousand feet on the timber removed; on the other hand, 
the higher the cutting limit the lower is the profit per acre, but the 
higher the profit per thousand feet on the timber removed. Cutting 
birch and maple trees 17 inches and over, the profit per thousand 
would be $5.64; trees 18 inches and over, $6.04; trees 19 inches and 
over, $6.46; 20 inches and over, $6.91. '^ Profit per acre" and *' profit 
per thousand feet" work in opposite directions. 

Expenses vary according to distance of the timber from the means 
of transportation, conditions in the woods, topography, cost and 
quality of labor, etc. An expense of $10.50 for logging and manu- 
facture, including stumpage, is generally considered low for hardwood 
lumbering in the Adirondacks, and when the expense is more than 
$12. 75 operations are, in many cases, scarcely practicable. The profits 
per acre and per thousand feet in lumbering birch and maple when 
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expenses are $10.50, $10.75, $11, $11.25, $11.50, $11.75, $12, $12.25, 
$12.50, and $12.75 per thousand feet were calculated for the tracts 
mentioned above, and the results do not encourage indiscriminate cut- 
ting of hardwoods in the Adirondacks; on the contrary, they furnish 
the strongest possible argument against careless lumbering. Hard- 
wood lumbering in the Adirondacks is so expensive that as a rule it 
does not pay to cut any but the larger trees for lumber. It is highly 
to the advantage of the lumberman to know just at what diameter 
limit his profits are turned into losses, and it is equally to the advan- 
tage of the future productive capacity of the forest that he should know 
this. These figures prove that the lumberman who would make the 
highest profits out of the Adirondack hardwoods must cut within 
certain diameter limits and leave, in most cases, a considerable stand of 
timber uncut The argument is based not at all on what is best for 
the forest, but entirely on present expediency for the lumberman. 
It happens, however, that what is best for the lumberman turns out, 
in this case, to be excellent for the forest Hardwood lumbering in 
the Adirondacks is not yet on a large scale, but with the growing 
scarcity of timber and the advancing prices of lumber there is little 
doubt that it soon will be. Every effort should be made to induce 
Adirondack lumbermen to regulate their cutting and to show them 
that in taking small trees they are working directly against their own 
interests. 
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THE ANNUAL LOSS OCCASIONED BY DESTRUCTIYE 
INSECTS IN THE UNITED STATES. 

By C. L. Maklatt, 
AseistarU ErUomotoffigt, in Charge of Experimental Field Work, Bureau of Entomology. 

INTRODUCTION. 

In no country in the world do insects impose a heavier tax on farm 
products than in the Umted States. The losses resulting from the 
depredations of insects on all the plant products of the soil, both in 
their growing and in their stored state, together with those on live 
stock, exceed the entire expenditures of the National Government, 
including the pension roll and the maintenance of the Army and the 
Navy. Enormous as is the total value of all farm products in this 
country, it would be very much greater were it not for the work of 
these injurious insects. The statistics of agricultural products for the 
year 1889, of the Twelfth Census, and for subsequent years, gathered 
by the Bureau of Statistics of this Department, indicate an annual 
value of all the products of the farm of about $5^000,000,000. To one 
familiar with the work of the important insect pests of the different 
agricultural products entering into this total it is comparatively easy 
to approximate the probable shrinkage due to insects. The detailed 
consideration of such shrinkages which follows indicates that they will 
rarely fall below 10 per cent, and in years of excessive insect damage 
may amount to 50 per cent or even more of the impoi'tant staple 
products of the farm. An annual shrinkage of 10 per cent is a low 
estimate, which is more often exceeded than fallen below, and indicates, 
at current farm prices, £l money loss of $500,000,000 — the minimum 
yearly tax which insects lay on the products of the farm. This total 
comprises, however, only losses suffered by the growing and maturing 
crops and annually by live stock, and does not include two very con- 
siderable and legitimate items, namely, the loss occasioned by insect 
pests to farm products, chiefly cereals and forage crops, in storage, 
and to natural forests and forest products. As shown in the consider- 
ation of these two sources of loss presented below, at least $100,000,000 
must be assigned to each, making a total annual tax chargeable to 
insects of $700,000,000. 

BASIS OF ESTIMATES. 

Throughout this paper the estimate of losses in dollars is based on 
the farm price of the crop actually harvested, and does not, therefore, 
take into account the possible reduction in value which would follow 
the marketing of the larger crop. While it is true that prices are 
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regulated by production, the factor of distribution may often pre- 
dominate, so that large crops in certain countries may sometimes 
bring good prices and small crops low prices. During the last ten 
years, for example, the price of wheat in this country has exhibited 
little if any relation to our own production. The bumper wheat crop 
of 1901 of nearly 750,000,000 bushels brought to the farmer 23 cents a 
bushel more than the crop of 1894, which was 300,000,000 bushels 
less, or but little more than half the production of 1901; and ihh year 
(1904) the farmer is getting nearly $1 a bushel for his wheat on a crop 
larger than the average. 

Some definite means of estimating losses must be assumed, and any 
effort to scale down these losses by reckoning possible enhancement of 
the market price in view of the conditions just cited would come more 
in the category of pure guesswork and be open to quite as great 
objection as the plan adopted. As an -offset to possibly enhanced 
values due to shrinkages occasioned by insects, moreover, are certain 
very legitimate items of cost. A very considerable item of loss 
properly chargeable to insects is the annual expenditure devoted to 
their control, which, except in the case of certain fruit and truck 
crops, has not been considered in the estimates. This amounts to a 
very considerable percentage of the value of the crop in the case of 
orchard fruits, truck crops, and such field crops as cotton and tobacco. 
In the case of the cereals, protection is chiefly secured by farm 
practices, such as rotation of crops, variations in the time of planting, 
etc., and this also applies, to some extent, to cotton, tobaciM), and 
truck crops. In estimating the losses due to the codling moth, for 
illustration, it is shown that over $8,000,000 a year is expended in 
spraying apple trees, allowing a cost of only 5 cents per tree. In the 
case of citrus fruits the cost of gassing and spraying ranges from 5 
cents to $1.50 per tree. 

Another legitimate class of losses not included in the estimate is the 
secondary losses which necessarily result from diminished products. 
For example, the excessive reduction in winter wheat through the 
Hessian fly ravages in 1900 put a serious check upon milling opera- 
tions throughout the region worst affected and caused very heavy loss in 
this field of industry. Similarly a shortage of cotton may so increase the 
values as to lead to the shutting down of cotton mills, as has been illus- 
trated recently. A shortage of grains means a corresponding loss to 
the railroads and other transportation companies and to shippers. In 
other words, any material shrinkage in an important product starts a 
tmin of losses to the end of the chapter, the total amount of which is 
quite beyond calculation or estimate. 

The writer believes that these omitted items of loss will make good 
any difference of price which might result from the larger crops if 
insect damage were entirely eliminated. Outside of the cash value of 
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the crop, furthermore, is the actual material loss in products, which is 
absolute so far as the consumer is concerned. The importance of this 
loss will vary with the nature of the crop. With perishable products, 
such as fresh fruits and vegetables, the losses due to insects may be of 
minor importance. For example, if the apple crop were increased by 
25 or 50 per cent of marketable fruit, values would probably shrink a 
corresponding amount, and the demands of consumption and the pos- 
sibilities of storage be very greatly exceeded, so that there would 
actually be very little benefit, if any, to the producer. On the other 
hand, in the case of staple products of long keeping quality, as grains, 
cotton, sugar, lumber products, etc. , the loss may be reckoned as more 
nearly complete, and the chief loss due to insects falls in this latter 
class. 

RESULTS OF OONTKOL OF INSECTS. 

Enormous as is the annual loss which naay now be fairly charged to 
insects, it would undoubtedly be vastly greater if such pests were left 
absolutely unchecked and no efforts were made to limit their opera- 
tions. Were it not for the methods of controlling insect pests, result- 
ing from the studies of the Bureau of Entomology and of the official 
entomologists of the various States, and the practice of these measures 
by progressive farmers and fruit-growers, the losses from insects would 
be greatly increased. Familiar illustrations of savings from insect 
losses will occur to anyone familiar with the work in economic or 
applied entomology in this country. The cotton worm, before it 
was studied and the method of controlling it by the use of arsenicals 
was made conimon knowledge, levied in bad years a tax of $30,000,000 
on the cotton crop. The prevention of loss from the Hessian fly, due 
to the knowledge of proper seasons for planting wheat, and other 
direct and cultural methods, results in the saving of wheat to the 
farm value of from $100,000,000 to $200,000,000 annually. Careful 
statistics show that the damage from the codling moth to the apple 
is limited two-thirds by the adoption of the arsenical sprays, band- 
ing, and other methods of control, representing a saving of from 
$15,000,000 to $20,000,000 In the value of this fruit product alone. 
The existence and progress of the citrus industry of California were 
made possible by the introduction from Australia of a natural enemy 
of the white scale, an insect pest which was rapidly destroying the 
orange and lemon orchards, this introduction representing a saving 
to the people of that State of many million dollars every year. The 
rotation of corn with oats or other crops saves the corn crop from 
the attacks of the root worm to the extent of perhaps $100,000,000 
annually in the chief corn-producing regions of the Mississippi Valley. 
The cultural system of controlling the boll weevil is already saving 
the farmers of Texas many millions of dollars, and, in fact, making the 
continuance of cotton growing possible; and scores of similar illustra- 
tions could be cited. 
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The losses occasioned by insects to farm products exhibit a wide 
range in different years, due, as a rule, to favorable or unfavorable 
climatic conditions, and also to the abundance, from time to time, of 
natural enemies. The result is more or less periodicity in the occur- 
rence of bad insect years. In other words, periods of unusual abun- 
dance of particular insect pests are, as a rule, followed by a number 
of years of comparative scarcity. Furthermore, seasons which may 
be favorable to one insect may prove unfavorable to others, hence 
there may be not only periodicity in the occurrence of the same insect, 
but more or less of a rotation of the different insect pests of particular 
crops. 

THE VALUES OF FARM PRODUCTS AND LOSSES CHARGEABLE TO INSECT 

PESTS. 

In the table following, the value of certain farm products, namely^ 
the cereals, hay, cotton, and tobacco, is based on the reports of the 
Bureau of Statistics of this Department for 1904. The other values 
are taken from the census figures of 1900. The values assigned to 
farm products are given in round numbers for convenience in citation, 
and allied products are thrown together to get a more compact and 
readily understood statement. The last two columns, indicating the 
shrinkage due to insect work, are based on the crop actually harvested — 
that is to say, except for such damage the crop would have been 10 or 
20 per cent greater. It will be noted also that the total value of farm 
products is greater than that given in the opening paragraphs of this 
article. This is accounted for by the fact that for the purposes of 
this table, indicating insect damage, no subtractions are necessary to 
represent the farm products consumed by live stock, inasmuch as the 
damage due to insects is to the growing and maturing crop, and the 
losses indicated for the crops and for animal products are independent. 

Annual values of farm products and losses chargeable to insect pests. 



Product. 



Cereals 

Hay 

Cotton 

Tobacco 

Truck crops 

Sugars 

Fruits 

Farm forests 

Miscellaneous crops 

Animal products 

Total 

Natural forests and forest products. 
Products in storage 

Grand total 



Value. 



Percent- 
age of 
Toss. 



t2. 000, 000. 000 
580.000,000 
600.000.000 

53.000,000 
265,000,000 

50,000,000 
185,000,000 
110,000,000 

58,000,000 
1.750,000,000 



I 



5,551,000.000 



Amount of Ices. 



C200,000.000 
53,000,000 
60,000,000 

5. 300.000 
53,000,000 

5,000,000 
27,000.000 
11.000,000 

5,800,000 
175.000,000 



595,100,000 
100.000.000 
100,000,000 



795,100.000 
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INSECT DABiAGE TO CEBEAL CROPS. 

Only the losses to the two more important cereals, corn and wheat, 
will be discussed in this paper, as the injury to oats, barley, rye, etc., 
will average about the same percentage and need not be specifically 
analyzed. 

INBSCT DAMAQB TO OOBN. 

In point of quantity and value corn is the leading cereal crop of 
the United States. Its annual farm value in later years has nearly 
equaled and sometimes exceeded $1,000,000,000. While less subject 
to insect damage than wheat, the next most important cereal, the corn 
product would be considerably greater were it not for important insect 
pests. The work of several of these is obscure, and many farmers are 
entirely ignorant of the existence even of some of the worst enemies 
of this crop. In this last c-ategory falls the work of the corn root 
worm {Diahrotica longicomis), which ordinarily passes unnoticed, or at 
least is often misunderstood. The larva of this insect feeds on the 
roots of young corn, and in regions of bad attack may cause ux almost 
entire loss of the stand. The com root worm, together with one or 
two allied species working in substantially the same way, causes an 
annual loss of at least 2 per cent of the crop, or some $20,000,000. 

Perhaps the next most important insect pest of this cereal is the boll 
worm or ear worm. This insect, as shown by Mr. A. L. Quaintance, 
special field agent of this Bureau, probably attacks from 90 to 100 
per cent of the ears of sweet corn throughout the country, and in the 
South practically an equal percentage of the ears of field corn, as 
shown by actual counts in the field made during the years 1902 and 
1903. The average loss in the number of kernels to an attacked ear is 
15 per cent, or, if allowance be made for the smaller size of the termi- 
nal kernel^, at least a loss of 7i per cent. The percentage of loss is 
less in the great corn areas of the Northern and Middle States, but a 
2 per cent loss for the United States chargeable to this insect is cer- 
tainly well within the limits of actual damage, and would, for the corn 
crop of 1904, indicate a loss of over $20,000,000. 

Of perhaps equal importance to this crop are the depredations of 
the chinch bug. Chinch bug injury is, as a rule, more marked where 
com is grown in the neighborhood of wheat or other small grains, and 
in such cases the migration of the chinch bug from wheat to com may 
often result in the total destruction of considerable areas of corn. 
The chinch bug is a strong flier also, and at the period of migration in 
midsummer corn is often attacked, the loss in the case of this cereal 
being, however, very much less than in the case of wheat. For the 
country as a whole, however, the loss from the chinch bug, taking one 
2 A1904 30 
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year with another, will probably be 2 per cent of the crop, or, esti- 
mating from the crop of 1904, $20,000,000. 

Every year in different sections of the country there is notable 
injury to com by such insects as bill-bugs, the various wirewonns, 
cutworms, and army worms, stalk-borers, various species of locusts 
or grasshoppers, com plant-lice, and other insects, to a total of fifty 
fairly important species. These minor pests undoubtedly cause a loss 
of an additional 2 per cent, making a total annual injury of 8 per cent, 
and indicating a loss of $80,000,000. 

IN8BCT DAMAOK TO WHBAT. 

Of the cereal crops of this country wheat suffers most from insect 
depredations. Of the large number of insects which depredate on 
this cereal, the three important species are the Hessian fly, the chinch 
bug, and the grain plant-louse, using the latter term to include several 
allied species which work in much the same manner. The chinch bug 
is notably a wheat pest, although its damage to other cereals and forage 
crops is very considerable. The losses from the depredations of this 
insect on wheat in single States have ranged between $10,000,000 and 
$20,000,000 in one year. A very reasonable average annual estimate 
of loss, taking the country as a whole, would be 6 per cent of the value 
of the wheat crop, which would indicate about $20,000,000 a year 
chargeable to this insect. 

The Hessian fly is distinctly a wheat pest, although doing some dam- 
age also to rye and barley. The losses due to this insect will be 
considered more in detail to indicate their nature specifically and to 
illustrate the exactness and reliability which may sometimes charac- 
terize records of this kind relating to particular pests of a single crop. 

The season of 1900 is notable in Hessian-fly annals as exhibiting the 
most destructive work of this pest in recent years. The fly was very 
generally present throughout the main wheat -growing districts of the 
Ohio and Mississippi valleys, but its ravages were this year con- 
centrated particularly in Ohio and Indiana. The statistics of the acre- 
age and yield of wheat and value of the crop for this year for the 
States mentioned reflect very plainly the loss occasioned by this pest 
The wheat area in these two States in 1900 and the years inunediately 
preceding was about 5,000,000 acres. Chiefly on account of the rav- 
ages of the Hessian fly more than half of this acreage (2,677,000 acres) 
had been abandoned and planted to other crops prior to May 1, 1900, 
as shown by the records collected by the Bureau of Statistics of this 
Department. The abandonment was about 40 per cent for Ohio and 60 
per cent for Indiana. The cost of the preparation of soil, planting, and 
seed wheat for this abandoned acreage is all that need be reckoned, inas- 
much as it was possible to use the land for other crops, such as corn 
or oats. The loss in labor and material indicated will approximate 
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$3.50 per acre, giving a total of over $9,000,000. Of the remainlDg 
wheat acreage, the average yield per acre for this year in Ohio was 6 
bushels as against 15.3 bushels for the year following, 14.2 bushels 
for the year previous, and nearly 17 bushels for the years 1897 and 
1898. For Indiana, the yield per acre in 1900 was only 5.3 bushels as 
contrasted with 15.8 bushels for 1901, and 15.6 and 9.8 bushels, 
respectively, for 1898 and 1899. In other words, a decrease in the 
yield per acre is shown of nearly two-thirds, for these two States, for 
the area in wheat which was left for harvesting. The Hessian fly does 
more or less damage every year, which reduces the average yield per 
acre, and, therefore, if such damage be eliminated, the average yield 
per acre should be in the neighborhood of 15 bushels, indicating a loss 
for this year from ^he Hessian fly of nearly 10 bushels per acre for 
the area harvested, or, for the two States, of 24,230,000 bushels of 
wheat, of approximately a farm value (at the low price for that year) 
of $15,000,000. This loss, combined with the $9,000,000 indicated for 
the abandoned acreage, gives a total direct loss for these two States of 
over $24,000,000. These figures, enormous as they are, are based on 
the careful statistical records of the acreage, yield, and prices of 
1900 collected by the Statistician of the Department, working entirely 
independently of the Bureau of Entomology. 

During this year the damage in other wheat-producing States was 
notable. For example, more than 20 per cent of the planted area of 
Michigan was abandoned, and lesser amounts in other States, with 
great shrinkages in the yield of acreage which was actually harvested. 
The loss, therefore, for this single season, due to the Hessian fly, 
undoubtedly approached $100,000,000. 

The losses occasioned by this insect, while showing great fluctua- 
tion, as indicated above, are an annual tax on the wheat crop. Except 
in cases of exceptional severity they pass, however, comparatively 
unnoticed. For example, the Hessian fly is not being especially 
complained of this year (1904), yet the agent investigating the insect 
enemies of cereal crops in. the Ohio valley reports that many fields 
show injury to the extent of from 50 to 75 per cent. In compara- 
tively few years does this insect cause a loss less than 10 per cent of 
the crop, or the equivalent of a shrinkage of over 50,000,000 bushels 
in the yield, or, on the valuation of the crop for 1904, of over 
$40,000,000. 

The losses due to wheat plant-lice are often very considerable, 
resulting in a heavy shrinkage of wheat at the moment of maturity, 
when the wheat heads may be covered with these lice, sucking away 
at the soft, forming kernels. The yield of badly infested fields may be 
reduced at this time from 25 to 50 per cent, and when weather condi- 
tions are favorable this pest is often abundant over enormous areas. 
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The annual loss occasioned by wheat plant-lice probably does not fall 
short of 2 or 3 per oent of the crop. 

The many other insects depredating on wheat, including grasshop- 
pers, the wheat midge, several species of sawflies, and the cutworms 
and army worms, will swell the total of loss to at least 20 per cent of 
the crop. In other words, were it not for the attack of these pests 
the wheat crop would be one-fifth greater than it now is, or have an 
additional value of approximately $100,000,000. 

The insect damage to other cereal crops probably faUs short of 10 
per cent. A 10 per cent average, however, for all the cereals, is cer- 
tainly a reasonable one and is the basis of the loss indicated in the 
general table. 

INSECT DABfAOE TO HAY AND FORAGE CROPS. 

The damage by destructive insects to hay and forage crops is more 
obscure and less generally understood than in the case of any other 
&rm products. Certain of the larger insects depredating on hay and 
forage crops are commonly known. These include the various s]>ecies 
of locusts or grasshoppers, army worms, and cutworms. Very little 
understood and generally overlooked, however, are the webworms and 
small grass worms ( Cramhua spp.) which work about the base or roots 
of the plants, and which are so abundant that at the proper season 
the moths flit up in front of one at every step. Swarming also in grass 
lands are many species of minute leaf -hoppers which reduce the yield 
enormously, their small size being more than offset by their preva- 
lence and numbers. Obscure, but very important also, are the white 
grubs, which work on the roots and often kill the grass outright over 
large areas, and everywhere tax production considerably. In the 
same class in habit are the meadow worms or leather jackets, the grass- 
root feeding larvro of the crane flies. A 10 per cent shrinkage from 
these and other pests in grasses and forage plants is a minimum 
estimate. 

INSECT DAMAGE TO COTTON. 

The principal insect depredators on cotton are the cotton boll weevil, 
the bollworm, and the leaf worm. Many other insects, however, 
inflict minor damage. The loss chargeable to the boll weevil, from 
the very conservative estimate of Mr. W. D. Hunter, the agent charged 
with the study of this insect in Texas, represents, for the year 1904, 
some $20,000,000. 

The bollworm is chiefly destructive in the southwestern cotton- 
producing States of Mississippi, Indian Territory, Oklahoma, Arkan- 
sas, Louisiana, and Texas, and causes a damage in these States of 
from 2 to 60 per cent of the crop. East of these States comparatively 
little damage is done by this insect. The damage for the States first 
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mentioned, where this insect is most injurious, has been very conser- 
vatively estimated by Mr. A. L. Quaintance at 4 per cent of the crop 
of these States, and indicates an annual loss of some $12,000,000. 

The cotton leaf worm in years of excessive damage, before the use of 
arsenical poisoning was a common practice, caused a loss of $20,000,000 
to $30,000,000. The present damage resulting from this pest is very 
much reduced, but with the increased acreage of cotton an annual loss 
of from $6,000,000 to $10,000,000 may be conservatively estimated. 
Without counting the losses due to many minor insect depredators, we 
have already a total loss of more than $40,000,000 chargeable to three 
important insect pests of this staple. 

INSECT DAMAGE TO TOBACCO, TRUCK CROPS, SUGAR CANE, ETC. 

Detailed statements relative to the insect losses to the crops enume- 
rated above will not be attempted in the space at command. All of 
these crops are subject to the attacks of important insect pests, and a 
reasonable estimate of the annual damage is 10 per cent of the value 
of the first and last named crops, and fully 20 per cent in the case of 
truck crops. Vegetables and other truck crops are especially subject 
to insect injury, and, furthermore, in the case of these crops there is 
always a large expenditure in the control of insects, the items of actual 
damage and cost of control together probably making the tax due to 
insects double the normal 10 per cent rate. 

INSECT DAMAGE TO FRUITS. 

The orchard and small fruits suffer heavily from insect pests, both 
directly and because of the expensive methods of treatment necessary 
to prevent still greater losses. The examination of this subject will 
be limited to the insect injuries to the apple. There are several hun- 
dred insects which depredate on the roots, trunk, foliage, and fruit of 
the apple. The important pests are the woolly aphis, injuring the roots; 
the trunk and limb borers; the leaf worms, canker worms, and tent 
caterpillars; and the various scale insect pests, including the San Jose 
scale. Injuring the fruit are the codling moth, the curculio, and the 
apple maggot. It is a very difficult matter to estimate the amount of 
loss chargeable to these various insects. Those affecting the health 
and vigor of the tree itself lessen the productiveness at least 17 per 
cent, estimating 5 per cent for the woolly aphis, 2 per cent for borers, 
and 10 per cent for the plant-lice, scale insects, and caterpillars and 
other leaf depredators. 

Very notable injury to the fruit also results from the work of the 
curculio and the apple maggot, but space will be taken merely to dis- 
cuss somewhat in detail the injury chargeable to the codling moth. 
This species probably causes a greater monetary loss than any of the 
other enemies to fruits. Various estimates of the loss due to its attacks 
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have been made, and in general it is believed that roughly it cauaea a 
loss of from one-fourth to one-half of the apple crop of the United 
States every year. Mr. C. B. Simpson, while special field agent of 
this Bureau, gave some of the recent estimates of losses in various 
States: 

In 1889 Professor Forbes reached the conclosion that the annual loss in the State 
of Illinois was $2,375,000. It is estimated that in 1892 the insect caosed $2,000,000 
loss to Nebraska apple growers. Professor Slingerland estimates that in 1897 the 
insect taxed the apple growers of New York $2,500,000. In 1900 one-half of the crop 
of Idaho was damaged, while in 1901 the loss was much greater. Mr. McPherson 
estimates that in Idaho the loss in 1902 was $250,000. * * * In many sections of 
the Pacdfic Northwest the loss was from 50 to 75 per cent 

An estimate made by Mr.' Simpson and the writer ^ is perhaps as 
nearly accurate as may be in indicating the quantity lost in barrels of 
merchantable apples. The best available estimates of the apple crop 
of the United States are those compiled by the American Agricultur- 
ist, and from these it is found that the average crop for the five years 
from 1898 to 1902 was 47,000,000 barrels. This includes only apples 
of first and second quality. 

It has been shown by careful observations in various apple-growing 
States that the codling moth, as already indicated, may cause a loss of 
from 20 to 40 per cent of fruit which would otherwise be sound and 
merchantable. For reasons to be given later on, in computing the 
actual monetary loss to the apple growers of this country by the cod- 
ling moth, we prefer to take the lower of these two estimates. This 
20 per cent decrease in merchantable apples would represent some 
12,000,000 barrels, and at an average profit of $1 per barrel indicates 
a loss of $12,000,000, less the value of this fruit for cider purposes, 
supposing that it is all so used. The average price for cider apples 
will not exceed 30 cents per barrel, which would represent a reduction 
of $3,600,000, leaving a net loss of $8,400,000. The loss throughout 
the country in small orchards supplying local needs undoubtedly 
averages much higher than in the large commercial orchards, which 
supply the bulk of the fruit to the markets. The estimate made by 
Mr. Simpson of the loss in such home orchards is $3,000,000, which, 
added to our former figures, gives a total direct loss to the apple crop 
annually from the codling moth of $11,400,000. 

One would be perfectly justified in estimating the actual loss in 
merchantable apples at a much higher figure than 25 per cent, and an 
average might be assigned of 35 or 40 per cent at least, which would 
have very greatly increased the apparent monetary loss. There are, 
however^ considerations which oflfset the monetary loss occasioned by 
the codling moth and undoubtedly reduce it very considerably. The 
apple is a perishable fruit and must be consumed within a limited 

« Bulletin No. 41, Division of Entomology, The Codling Moth. 
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period. It is not like wheat and other cereals, the standard grades 
of which have fairly fixed values and which may be kept indefinitely. 
The cold-storage system has very much extended the marketing period 
of apples, but this aflfects otily a limited amount, measured by the 
actual cold-storage capacity, and the bulk of the crop must find an 
immediate market. Therefore, if the additional fruit which is now 
rendered unsalable by the codling moth should be thrown on the market, 
the actual price of apples would probably be aflfected even more than 
the increased supply would indicate. The increase in our export apple 
trade, which is being actively encouraged by the Department of Agri- 
culture, and the development of cold-storage facilities for fruit will 
undoubtedly increase the market for apples from year to year. Never- 
theless, one is warranted in taking the lower estimates considered 
above, in view of the probable decrease in prices which would result 
if the codling moth damage did not materially reduce the crop every 
year. 

An additional and important item of loss is the annual charge for 
spraying or otherwise treating apple trees, without which, as indicated 
above, the losses from the coaling moth and curculio would be doubled 
if not trebled. Practically all commercial apple orchards are sprayed 
annually with arsenicals, and banding of trees and other means of pro- 
tection are also practiced. Of the 200,000,000 apple trees enumerated 
in the last census, on the authority of Mr. Taylor, at least 166,000,000 
are in bearing condition, and the cost of spraying and other treat- 
ments for these will range between 5 and 10 cents per tree. As an 
offset to untreated orchards, the lower estimate of cost may be taken, 
namely, 5 cents per tree, which gives a charge for treatment of 
$8,250,000. Combining the direct shrinkage or loss and the cost of 
protection from still greater loss gives a total tax chargeable to the 
codling moth of nearly $20,000,000. 

The insect losses to other deciduous fruits are quite as heavy as in 
the case of the apple, and especially when the treatments for the San 
Jose scale and other scale pests are considered; and in the case of cit- 
rus fruits the cost of treatment is much greater and the actual losses 
again heavy. We are warranted, therefore, in placing the loss to 
fruits from insect pests as high as 20 per cent annually. 

INSECT DAMAGE TO FORESTS. 

The valuation of farm forests, namely, planted forests of artificially 
wooded areas on farms, is given in the last census at $110,000,000. 
A brief consideration of the numerous insect pests of such plantings, 
including the borers — which often almost utterly destroy the trees, as 
in the case of the black locust — the leaf defoliators, and many other 
varieties of depredating insects, indicates that a 10 per cent annual 
loss of such plantings is not an unreasonable estimate. 
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Of very much ^i^reater significance and eoonomic importance, how- 
ever, is the insect loss to natural forests and to wood, liunber, and 
manufactures. The annual losses occasioned by insect pests to such 
forests and forest products have been estimated by Dr. A. D. Hopkins, 
special agent in charge of forest insect investigations, at not less than 
$100,000,000. This is based on late stumpage values and on the whole- 
sale prices of the commercial products; in other words, it covers both 
the losses from insect damage to standing timber and to the crude and 
manufactured forest products. The annual loss to growing timber 
is conservatively placed at $70,000,000. This represents a loss of 
$20,000,000 annually to hardwood timber, as indicated by Doctor Hop- 
kins in his article in the Yearbook of this Department for 1903, and 
$50,000,000 annual loss to coniferous forests. As a single illustration 
of the loss in the last category may be mentioned the destruction in 
the year 1902 of 600,000,000 feet of valuable timber in the Black Hills 
district, representing a cash loss of upward of $25,000,000 in one lim- 
ited area. The damage by insects working in lumber and manufactures 
of wood is very considerable, and has recentiy been estimated by 
Doctor Hopkins to represent a minimum annual loss of 6 per cent of 
the valuation of such products, amounting to some $30,000,000 and 
completing the total of $100,000,000 already indicated. This loss is in 
addition to the loss to farm forests referred to. 

INSECT DAMAGE TO lilSGELLANEOUS CROPS. 

A great many minor crops enumerated in the census of 1900 cannot 
be discussed separately, and the valuation of these crops is lumped 
together and a 10 per cent loss chargeable to insects estimated on the 
whole, which seems reasonable in view of the examinations already 
made of the more important farm products. 

INSECT DAMAGE TO CATTLE. 

The losses due to biting and parasitic insects of cattie are consider- 
able. The principal culprits are the ox warble and various biting flies 
and ticks. The damage chargeable to the ox warble was very care- 
fully investigated several years ago by a western farm paper, and from 
the averages reported from the chief cattle States of the Mississippi 
Valley it was shown that 50 per cent of the cattle received in the Union 
stock yards at Chicago during the grubby season (from January to 
June) were infested and more or less injured by the presence of the 
larvae of this insect. The depreciation in the value of hides and the 
lessened quantity and poorer quality of the beef indicated a total loss 
during the season in question of over $3,000,000. This loss applies 
only to the cattle coming to the Chicago market during the period 
mentioned, and is merely an indication of the much gveater loss to 
range and farm stock throughout the country from this one pest. The 
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loss for Great Britain from the warble has been estimated to vary from 
110,000,000 to $35,000,000 per annum, and the total for the United 
States certainly can not fall below that for Great Britain. 

The shrinkage or check to fattening due to the annoyance from 
biting flies and other insect pests of cattle represents a very consider- 
able total every year, probably, in view of the greater prevalence of 
these pests, much more than is chargeable to the ox warble. 

Horses, sheep, and other farm animals are subject to the attacks of 
similar parasites and other insect enemies, and if all these be consid- 
ered, including, for example, the buffalo gnats, often very destructive 
in the South, the many gadflies, botflies, the screw- worm fly, and such 
parasites as the ticks and lice, a heavy percentage of loss must be reck- 
oned. A 10 per cent annual loss has been assigned, certainly a con- 
servative estimate, which represents a shrinkage in stock values due 
to insect pests of $175,000,000. 

INSECT DAMAGE TO STORED PBODUCT8. 

The estimates given in the foregoing relating to vegetable products 
give the shrinkage due to the attacks of insects to the growing and 
maturing crops. After these crops have run the gauntlet of insect 
enemies during their entire period of growth — and this applies notably 
to the cereal and forage crops and to tobacco and certain truck crops — 
they are still subject to the inroads of another class of insect depre- 
dators while in storage on the farm, or, in greater accumulations, in 
elevators and mills, or, again, while in transit, especially in the case 
of long shipn[ients by sea. The cereals are all kept in storage until 
consumed, which means a considerable period for the bulk of the crop. 
The various grain weevils and beetles, flour moths, and other insect 
pests which depredate on stored grains frequently cause great losses, 
and an estimated injury of 5 per cent is a reasonable and probably 
minimum figure. Computing this percentage, therefore, on the valua- 
tion of the cereal products for 1904, we have indicated an annual loss 
of $100,000,000. 

The location of food products for human consumption is in the 
house storeroom and kitchen, and often this last opportunity for insect 
damage is improved by various species of the stored-grain pests 
already referred to. Animal products are attp^ked by larder beetles, 
ham beetles, etc., fruits by various fruit and vinegar flies, and the 
woolens or the household furnishings by carpet beetles, clothes moths, 
silver fish, etc. 

Cured tobacco is especially subject to insect attacks and damage, the 
most important source of injury being a minute insect known as the 
cigarette beetle, which not only eats into cigarettes, but all other forms 
of cured tobacco. It is now widespread in America, occurring in 
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practically all factories, warehouses, and retail estabUshmenta, and is 
frequently the cause of very heavy losses. 

In the general table a total loss of $100,000,000 is indicated for 
insects attacking stored products. This is covered by the loss indi- 
cated for C'Creal products alone, and if the other items of loss just enu^ 
merated were included a considerable increase in the estimate could 
legitimately be made. 

CONCLUSION. 

A general analysis of the insect losses for this country has been given 
in the introductory paragraphs. In concluding it is only necessary to 
emphasize again the fact that these losses, enormous as they are esti- 
mated to be, could be legitimately swelled by adding the secondary 
losses which, in the case of the great staple productions of the farm, 
follow any considerable shortage and ultimately add to the cost of 
living for every individual, in addition to creating large commercial 
disturbances. Furthermore, the cost of protection from insect dama^ 
has been considered only in the case of one or two products of the farm. 
Another considerable insect tax not estimated for is the direct loss and 
the cost of protection from domestic or household insect pests. Screen- 
ing of houses against mosquitoes or flies, protection from roache^ 
clothes moths, and the ravages of the white ant and of various parasitic 
insects, are a charge on every household. The white ant in Washing- 
ton, D. C, alone causes losses of thousands of dollai-s yearly, and it is 
much more destructive in southern districts. If the smaller or larger 
sum8 expended for protection from such pests were tabulated for the 
whole country, the total would probably exceed $50,000,000, and might 
be double that amount. An omission perhaps more important than any 
of these is the indirect loss to the producing and earning capacity of 
communities by diseases conveyed by insects. For example, malaria 
and yellow fever are dependent solely on certain species of mosquitoes, 
and typhoid fever is commonly carried, as shown by Dr. Howard, by 
house flies. The losses from all three of these diseases are enormous, 
and in the case of yellow fever outbreaks, often almost beyond compu- 
tation. With domestic animals the tick, responsible for Texas fever 
in the South, has been estimated to cause an annual loss of $100,000,000, 
and other diseases of man and domestic animals will undoubtedly 
be shown to depend exclusively or largely on biting or other insects. 
In view of these omissions, the writer is convinced that the total of 
over $700,000,000 annual loss assigned to insect pests in America is 
below rather than above the actual damage. The lessening or preven- 
tion of this loss is the problem for the economic entomologist to solve. 
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COTTON CULTURE IN GUATEMALA. 

By O. F. Cook, 
Botanist, in Charge of InvedigaUona in Tropical Agricutiure, Bureau of Plant Industry, 

INTRODUCTION. 

During a visit to the famous Coban coflfe© district of eastern Guate- 
mala in 1902 it was learned that a field culture of cotton was regularly 




Pig. 69.~Map of Quatemala, showing localities mentioned in the text. The Kekchi cotton and the 

keleps were fonnd at Secanquim. 

maintained by the Kekchi Indians, a primitive tribe inhabiting the 
region between Coban and Cajabon (fig. 69). The Indian variety 
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of cotton attracted attention from the first by reason of the very small 
size of the plants and because they seemed not to be injured by the boll 
weevil. Numerous specimens of this destructive weevil were found, 
however, on a perennial ''tree" cotton growing only a few rods away. 
In the early part of 1904 another visit was made to Guatemala for the 
express purpose of studying cotton culture as practiced in that coun- 
try, to learn whether the Indian variety was indeed inmiune to the 
boll weevil, and for what reason. 

It was then found that the Kekchi cotton is protected by the kelep, 
an ant-like insect which feeds upon the boll weevils. It was also 
learned that this and other Guatemalan varieties of cotton have special 
characters which assist in protecting them from the weevils. Some of 
these weevil-resisting adaptations may be of use in the United States, 
since the cotton varieties cultivated by the Guatemalan Indians belong 
to the Upland type so extensively planted in this country. The nature 
of the protective characters and cultural methods observed in Guate- 
mala can best be understood, however, with certain local conditions 
and historical facts in mind. 

THE AMERICAN ORIGIN OF UPLAND COTTON. 

So large a majority of our cultivated plants were brought from 
Europe or from other parts of the Old World that there has always 
been a tendency to disregard the exceptions and make the generaliza- 
tion complete. The American potato has been ascribed to Ireland, the 
American artichoke to Jerusalem. Our maize or Indian com is com- 
monly known in Europe as ^'Turkey corn" or "Turkey wheat" 
** Turkey " is also our English word for the familiar fowl domesticated 
by the aborigines of America. Medieval Europe evidently took it for 
granted that everything new in the line of domesticated plants and 
animals should come from the East, whence the crusaders had brought 
so many novelties. 

Many books of reference give the dates at which cotton was intro- 
duced into the English colonies of North America, leaving the impli- 
cation that the seed was brought from Europe, and that it served as 
the basis of the agricultural industry of the present day.^ More 

o Works of high botanical authority make definite statements to this effect Ehren 
in Engler and Prantl's Natiirlichen Pflanzenfamilien we are informed that Qostypium 
hethaceumy the species of cotton described by Linnaeus from the Levant, is exten- 
sively cultivated in the United States. A few years ago seeds of what is apparently 
the same variety of cotton as that described by Linnaeus were brought home from 
Asia Minor by Mr. Walter T. Swingle of this Department. The identification of this 
cotton as the true Oosaypium herhaceum of Linnseus was made by Mr. Ls^ster H. Dewey, 
Botanist in Charge of Fiber Plants. Mr. Dewey's results were announced at a meet- 
ing of the Botanical Society of Washington, January 7, 1904. (See Dewey, L. H., 
The Identity of American Upland Cotton. Science, N. S., i9: 337.) Comparison ol 
growing plants shows that this Levant or herhaceum cotton is a type very difierent 
throughout from any cotton now cultivated in the United States, 
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detailed evidence will be submitted elsewhere; for present purposes 
it may suffice to state the conclusion that the Upland cotton which 
Ldnnasus correctly recognized as distinct from the Old World herba- 
eeunij and to which he gave the Latin name Gossypiimi hirsutum^ is a 
native of tropical America. Both the Upland and the Sea Island cottons 
were originally described from the West Indies. 

ANTIQUITY OP COTTON CITLTUBE IN GUATEBiALA. 

The fact that cotton culture exists in Guatemala in the presence of 
the boll weevil, and the probability that it has so continued to exist 
for unnumbered centuries, lend interest to the agricultural history of 
the Central American region. There need be no fear, apparently, of 
overestimating the time factor in connection with the development of 
weevil-resisting adaptations of the Central American varieties of cot- 
ton. The indications are all in the direction of the great stability and 
antiquity of the native populations of Central America. The people 
are peaceable and sedentary, with highly developed agricultural 
instincts, which attach them closely to the land which their fathers 
cultivated, and there is no reason to suppose that any very different 
condition existed in earlier times.* 

Many biological facts support the views of the ethnologists who 
have ascribed a very great antiquity to the primitive civilizations of 
the Central American region. Districts now covered with tropical 
forests which it would take many centuries to establish have evidently 
been occupied, not once, but at least two or three times, by agricul- 
tural populations. This fact means that the land was cleared, denuded 
(PL LXV, fig. 2), abandoned, and reforested. The antiquity of cot- 
ton culture in America is also indicated by its very wide distribution 
throughout the tropical and semitropical regions of North and South 
America. Before the arrival of Europeans, cotton was spun and 
woven into cloth by extremely primitive tribes who have, even to this 
day, no other arts of any similar degree of complexity. The inven- 
tion of the loom did not, however, mark the beginning of the use and 
domestication of cotton in ancient America. The early explorers 
found cotton in cultivation among many tribes who wore no clothes. 
They used it for making hammocks, for wrapping the darts of blow- 
guns, weapons which preceded the bow and arrow in America, and 
finally, or earliest of all, cotton was used as tinder in the making of 
fire by friction, which ethnologists consider the most ancient of dis- 
tinctively human arts. 

^ It has been noted by Maudsley that the more ancient sculptures of the Maya 
peoples give no indication of warlike tendencies, and even those of Yucatan show no 
bows and arrows, though the Indians of Mexico fought with these weapons when 
the Spaniards arrived. 
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FAILURE OF COBffMERGIAL COTTON CULTURE IN GUATEBfALA. 

Help in the solation of the boU-weevil problem has not been expected 
from Central America, probably because that region contributes 
nothing to the world's commercial supply of cotton. The fact that 
the Indians grow cotton has served, however, as a suggestion of the 
practicability of establishing a remunerative industry of this kind. 
Such experiments have been tried repeatedly on both sides of that 
country, in some instances on a large scale and under competent man- 
agement. Uniform failure has been the result, sometimes in the 
first year and sometimes after one or two promising crops had been 
secured. 

The presence of the boll weevil affords, of course, a ready explana- 
tion of the impracticability of cotton culture in Guatemala, conducted 
under the methods employed in the United States and otlier centers of 
production. It has been demonstrated in Texas that in favorable sea- 
sons paying crops of cotton can be produced in spite of Uie presence 
of the boll weevil, but this is possible because only a small portion of 
the insects survive the winter. In Guatemala there is no winter to 
reduce the number of the boll weevils, and the standard varieties of 
cotton of which seed is imported as the basis of the commercial experi- 
ments become, in tropical countries, perennial plants, on which the 
weevils can continue to propagate throughout the year. 

All the cotton used by the civilized population of Guatemala is 
imported, but the Indians have continued to produce small quantities 
for their own use by taking advantage of facts which they could not 
explain to others, because they did not understand them themselves. 
Though probably a native of the country, the boll weevil seems to be 
unknown to the Indians, or at least is not recognized as an enemy of 
the cotton. Nevertheless, the Indians have learned, through long and 
unconscious experience, to use cultural expedients which protect them 
against the ravages of the weevil, and have developed through selec- 
tion varieties of cotton with characteristics which render their systems 
of planting the more effective. Whether these Indian methods and 
cotton varieties can be utilized in the United States or not, they have 
suggestive interest, at least, for those engaged in the warfare against 
the boll weevil. 

COTTON CULTURE AMONG THE INDIANS OF CENTRAL GUATEMAIiA. 

The Indian cotton culture with which the more civilized part of the 
population, and some of the foreign residents, have come into contact 
is that of the central plateau region, in which are located the towns of 
Salami and Rabinal, early and important centers of Spanish coloniza- 
tion. The continued failure of experiments in cotton culture by the 
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Plate LXV. 




Fig. 1— Kekchi Cotton Plant. 



FiQ. 2.— Kekchi Town (Cajabon). Showing Denuded Land. 
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civilized inhabitants, including one which was being made at Salami 
under Government auspices at the time of our visit in 1904, is 
explained locally by the theory that the cotton requires the extremely 
rich soil only to be found immediately behind the houses of the 
Indians, since it is only in such places that the plant reaches productive 
maturity. It was not difficult, however, to ascertain that the weevil, 
rather than the soil, was causing the failure of the recent experiment, 
as it had, presumably, those of earlier date. An examination of the 
Indian method of culture also gave definite indications of the means by 
which the weevil is avoided. 

The cotton cultivated by the Indians at Salami and Rabinal belongs to 
the Upland series, but is a perennial variety. The stalks, however, 
are not ])ermitted to stand from year to year, but are all cut back to 
the ground annually, about the 1st of May. By this simple and yet 
very effective expedient they render this perennial cotton earlier than 
annual varieties. At the time of our visit, in the latter part of May, 
the new shoots, though less than a foot high, were already showing 
numerous buds, and it is by this quality of prompt flowering that the 
plants are able to mature a crop. The cutting down of the old stocks 
peimits the weevils to be caught by the flocks of turkeys and chickens 
which spend their time about the back doors of the Indian houses, and 
the young plants are doubtless protected in the same way as long as 
they are within reach from the ground. All stocks of the previous 
year which had not been cut back were heavily infested with weevils; 
so much so, in fact, that we were unable to secure uninjured bolls to 
preserve as specimens of this variety. 

The central plateau region of Guatemala has a long and very severe 
dry season, which might be a means of protection against the weevil 
under the proper methods of culture, but the Indian system takes no 
advantage of the dry climate, or, rather, it completely neutralizes the 
possible advantages by planting the cotton very close together. The 
Indians sow literally a handful of seed in a place, and have ten or a 
dozen plants in a space a foot square. These clusters are themselves 
so close together that the ground is completely covered and shaded 
before the plants are half grown. 

The dryness of the climate and, perhaps, a special instinct developed 
through selection by the turkeys, may cause the weevils to remain hid- 
den away among the cotton plants after the new growth has begun, 
instead of migrating freely from one thicket to another. At least we 
found small patches of cotton only a few rods apart, some with few or 
no weevils and others so thickly infested that growth was impeded. 
The weevils were gnawing the young leaf buds and causing them 
to blast, which compelled the starting of new lateral shoots. The 
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leaves were also notably distorted, so that it was easy to recognize the 
weevil-infested patches from a distance. 

A further evidence that the very prompt flowering of the new shoots 
is the character which enables the cotton to avoid more serious injury 
by the weevils is to be drawn from the fact that the Indians expect a 
very small yield, or none at all, from their cotton in the year in which 
it is planted. This is not because the new seedlings remain smaller 
than the other plants, even during their first season, but they are 
slower in starting, so that by the time they b^^ to flower the weevils 
may have become sufficiently numerous to prevent the setting of a 
crop. 

Nevertheless, it is likely that this cotton is, even in the first seasmi, 
an early maturing variety, and it may not be without value in tie 
higher and drier districts of western Texas, where cotton culture is 
likely to become of increasing importance in the future, unless the 
more humid eastern counties can secure more adequate protection 
against the weevil. A considerable amount of cotton is still produced 
by the Indians in these very small dooryard patches, often only a 
square rod or two in extent, but not nearly enough for the local con- 
sumption. Much imported thread is now woven in the native looms, 
to say nothing of the use of foreign fabrics. 

The decline of cotton production in this region is very possibly con- 
nected with the gradual substitution, in the last hundred years, of 
chickens for the turkeys, which the early explorers tell us were 
extremely abundant in the Indian villages. Turkeys are well known 
as extremely active and sharp-sighted hunters for insects, and they 
are also able to reach much farther up on the plants than chickens. 

The involucre of this variety of cotton is relatively small and open, 
and the weevils are the less able to conceal themselves effectively. 
The turkeys which protect the cotton of these Guatemalan Indians are 
not the so-called Guatemala turkey {Mdeagris ocellcUa)^ a brilliantly 
colored wild species valued as a game bird, but are a nearly black 
variety of the familiar domesticated fowl, though of somewhat snoaller 
size than those known in the United States. They have the virtue of 
extreme tameness and stay close about the houses, having lost the 
wandering instincts of our less perfectly domesticated varieties. 
Long and intimate contact with the cotton had given the Indian tur- 
keys special training as weevil destroyers. 

TWO TYPES OF INDIAN AORIGULTUBE. 

The fact noted above, that in central Guatemala the cotton is all 
grown, as it were, in the dooryards of the Indians, is significant of the 
whole social and agricultural organization of the conununity, which 
is entirely different from that of the Indians of Alta Vera Paz^ where 
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the annual variety of cotton is cultivated with the assistance of the 
weevil-eating keleps. The central plateau- region of Guatemala has 
long contained a large population. All the fertile soil is cultivated, 
and there are no longer any forests except the open growth of pines 
and oaks which takes possession of denuded and abandoned areas. 
Agriculture is now confined entirely to the nearly level bottoms of the 
broader valleys, the slopes having become too dry for cultivation. 
The proportion of fertile land is very small, comprising mere pockets 
of deep rich soil, which still yield crops after centuries of continuous 
cultivation. Such land is considered valuable, of course, and family 
holdings are usually small, mere yards or sitios^ as they are called, an 
acre, more or less, in extent. 

A very diflferent system prevails in the lower and more humid east- 
ern districts of Alta Vera Paz, where the country is much broken and 
the valleys narrow and deeply eroded. Crops are grown, of necessity, 
on the slopes, and often on those of great steepness. The agriculture 
of the Kekchis might be described as nomadic, since it is the regular 
custom to cut and bum every year a new clearing or milpa for plant- 
ing corn, beays, and other crops.* Under the sitio system of the 
central plateau the Indians live continuously in large, widely scattered, 
but permanent village communities, each habitation being surrounded 
by a small tract of land, from which the family has had an annual 
crop of corn for many generations back. The milpa Indians, the 
makers of the annual clearings, also have a few towns, but they grow- 
little or nothing about their houses, and spend most of their time 
away from home planting, watching, and harvesting their crops. To 
reach good milpa land they will travel considerable distances, some- 
times 50 miles or more, and carry home on their backs the com neces- 
sary to support them during their stay in town. 

Both the sitio and the milpa Indians cultivate corn as the principal 
field crop, but cotton has a very different status in the two systems of 
agriculture. In the country of the milpa Indians the cleared land in 
and about the towns is continuously eroded, so that only trees can be 

« For crops other than cotton a new clearing is made every year. The land is 
cleared by burning, and the heavy rainfall rapidly washes away the fertile surface 
soil, so that agriculture is not permanent. If the Indians are few and scattered, the 
forest will renew itself between successive clearings, but when the population becomes 
too large the land is burnt over too frequently, and reaches, finally, a state of almost 
complete denudation. For many years only grass and scattered pines will grow. 
Whole districts have become useless for agricultural purposes, and have been aban- 
doned for long periods. About towns, in particular, there is little land which has 
not suffered severely (PL LX V, fig. 2), and the people are compelled to go longer and 
longer distances to reach land suitable for planting, or even to secure fuel for cooking. 
Firewood and building materials are commonly carried into such towns as Cajabon, 
Garchd, and Ck>ban from distances of 2 leagues or more, on the backs of men. 
2 A1904- 31 
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planted around the houses, and cotton has to be grown in the mUpas 
as a field crop, a fact which at once lends to this culture a practical 
interest greater than that of the sitio Indians. 

This Indian field culture of cotton is located in the Cajabon district, 
a very inaccessible part of Guatemala, seldom visited by travelers, 
and its very existence seems to be quite unknown outside the imme- 
diate vicinity. The climate of the neighboring coffee belt is too cool 
and wet for cotton. The first fimding of the cotton, in 1902, was quite 
accidental. It resulted from the kindly insistence of Mrs. William 
Owen, hostess at the Sepacuite coffee estate, that we visited the 
Cajabon people, whom she appreciated as a most interesting remnant 
of aboriginal life and agriculture. 

AORrOUl.T17RAL HABITS OF THE KEKOHI INDIANS. 

The Indians of eastern Guatemala are what Prof. Otis T. Mason 
felicitously terms '* poor relations of the Mayas." They are similar 
in language and customs to the people who, previous to the coming 
of the Spaniards, had attained an advanced state of culture in Yuca- 
tan, and who are supposed to have built the massive stone structures 
which are still the wonder of. archeologists. To the southward near 
the border between Guatemala and Honduras are the famous ruins of 
Copan and Quirigua. Eastern Guatemala, though lying between these 
two centers of ancient civilization, seems never to have had a period of 
equal advancement, at least as far as indicated by architectural remains, 
though traces of ancient occupation are very frequent over the whole 
region. 

The Spanish invaders found no cities to capture and no precious 
metals. The very lack of organization among the Indians rendered it 
unusually difficult to make a definite conquest by force of arms. This 
part of the country was finally turned over to the missionaries, who, 
under the leadership of the humane Las Casas, were able to achieve a 
peaceful occupation, a fact commemorated in the name Vera Paz, mean- 
ing True Peace. The missionaries made many efforts to collect the 
people into villages in order to teach them European habits of life, but 
their agricultural system does not conduce to the formation of central- 
ized communities. Since the withdrawal of the Spanish influence the 
towns have continued to decline, though the Indian population as a 
whole is said not to be decreasing. 

The Indians of Alta Vera Paz are a contented people, completely sat- 
isfied with their present state, except for the necessity of working one 
week in four on the coffee plantations in accordance with the conti-acts 
on which they^ lease their present holdings of land. They want noth- 
ing in the way of foreign goods, and would much prefer to be left 
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completely alone by the white men. Unlike the natives of Africa, they 
seem not to be attracted by civilization, and have no desire to become 
white men or even to imitate them. They have refused to adopt Euro- 
pean clothes, or to learn the Spanish language. They cultivate no 
crops and use no food not known to them before the coming of the 
Spaniards. This persistent conservatism has enabled them to preserve 
their aboriginal methods of agriculture and their native varieties of 
cultivated plants, including the cottons, which form the subject of the 
present report. 

THE WEEVIL-BATINQ KELEP. 

The growing of cotton among the Kekchis was found to be assisted 
by a large, reddish brown, ant-like insect, which feeds upon the 
weevils. The kelep, as the Indians call it, is strikingly adapted by 
structure and instinct for the work of protecting the cotton against 
the weevils. Its large jaws or mandibles are so shaped as to fit neatly 
about the middle of the weevil and hold it firmly, while the long, 
flexible body is bent around underneath to insert the sting. The 
weevil has a hard shell which protects it from other insect enemies, but 
the kelep has a highly specialized instinct which enables it to find and 
penetrate one of the two vulnerable points on the median line below.* 
The effect of the sting is to paralyze the weevil, after the manner of 
the wasps, which store their nests with spiders or caterpillars for their 
young to feed upon. The kelep, however, does not sting the weevils 
to preserve them. As soon as the poison has taken effect and the 
weevil has ceased to struggle, it is carried down into the subterranean 
nest and pulled to pieces to feed the growing larvee. 

The kelep is thoroughly predaceous and makes no use of vegetable 
food other than the nectar by which it is attracted to the cotton plant. 
It does not confine itself to the boll weevil, but attacks and kills many 
other insects found upon cotton, including the larvaa of boUworms 
and leaf worms, as abundantly shown by the colonies imported into 
Texas. Nevertheless, the nectar appears to be an important considera- 
tion, and the kelep manifests a decided preference for cotton over 
other vegetation. 

It was not merely a theory that the presence of the kelep explained 
the scarcity of the weevils in the Indian cotton fields. The obliging 
insects would generally take captured weevils from our forceps, or 
even from our fingers, and give them the regular treatment before 
our eyes. Remains of the hard parts of the boll weevils were found 
in the nests of the colonies which were dug out and brought to the 

« In a great majority of cases the sting enters between the thorax and the abdo- 
men, but a few instances were observed by Mr. C. B. Doyle* in which the mortal 
wound was inflicted between the head and the thorax. 
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United States. The keleps have the curious habit of storing in special 
chambers the dismembered skeletons of the captured insects. 

Inquiry among the Indians developed the fact that one old man 
had been planting cotton for about forty years on the same hillside 
and in closely adjacent places. When asked whether there were not 
some years when he got no crop of cotton the reply was, "Yes; some 
years ago when I was sick and did not plant." A regular and uniform 
yield would show that a balance between the keleps and the weevils 
has been established; otherwise there would be, as in Texas, great 
fluctuations in the amount of damage done by the weevils and in the 
resulting crop of cotton. If the weevil lives, as now supposed, only 
on cotton there are chances, of course, that fields planted in new and 
remote situations might not be reached by the pests until the cotton 
had had time to set a crop, but this inununity would probably be very 
brief anywhere in Guatemala.^ 

INTBOOUCnON OF THB KSLEP INTO THB UKTrSO 8TATBB. 

As soon as the discovery of an insect enemy of the boll weevil was 
reported to the authorities of the Department,* cabled instructions 
were sent back to spare no effort toward introducing the insects into 
the United States. This seemed at first a very difficult task, since our 
outfit included none of the laboratory appliances which have usually 
been employed in handling such insects in captivity. It was found 
possible, however, to construct for the keleps artificial nests of stones 
and earth in glass jars, and in such cages about ninety colonies were 
brought safely to Texas, where experiments have been conducted to 
determine whether they can survive the change of climate and other 
natural conditions and be made of practical use in the cotton fields of 
that State. 

The keleps are well adapted for domestication, and have shown no 
injurious or objectionable habits. It has proven entirely feasible to 
capture them in numbers, bring them to Texas, and colonize them in 

« In the valley of the Polochic River, below Tucura, there wasfoand a small piece 
of cotton, about 3 rods square, planted on flat land in the river bottom, where there 
were no keleps. Our Indian guide insisted that there was no other ootton nearer 
than the town, about 4 miles away. A crop had been harvested, but flowera and 
yoimg bolls were still forming. At first it seemed that this might be the long-sought 
example of a field of cotton successfully hidden from the weevils. Finally, however, 
two or three badly infested plants were found with all* the buds punctured and sev- 
eral of the beetles still at work. They represented, probably, a comparatively recent 
arrival, otherwise it is difficult to understand why they should not have spread more 
uniformly over so small a field. 

6 Cook, 0. F., 1904. An Enemy of the Cotton Boll Weevil, Report' 78, U. S. 
Department of Agriculture. 
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the cotton fields.^ A cold-storage experiment indicates that freezing 
alone is not fatal, but this is far from proving that they can survive the 
winter season of Texas, with its severe alternations of temperature 
and floods of cold water. 

The insects behaved normally during the gi'owing season, and some 
of the colonies have shown their ability to breed, both in captivity and 
in the cotton fields of Texas. The colonies brought home from Guate- 
mala were, however, nearly all too small to make the experiment a 
fair one, the extent to which the habits of the kelep differ from those 
of the true ants not being realized at first. The keleps have a more 
highly developed social system than the ants. New colonies are 
founded by the subdivision of older conmiunities, as among the honey 
bees, not by solitary females, as among the ants. 

The popular press has often discussed the ^^ Guatemalan ant" as 
having been introduced to *' exterminate the boll weevil," but this has 
not been expected by anybody conversant with the facts. In Guate- 
mala, where both insects are apparently native, the weevils have not 
been exterminated. They are still present in numbers which forbid 
continued field cultures except where the cotton is protected by the 
keleps. The most that can be said is that they keep the weevils in 
check, and thus permit cotton io be regularly harvested under cultural 
and climatic conditions which in Texas would result in the total destruc- 
tion of the crop. 

If the keleps survive in the United States they are likely to supple- 
ment rather than to supersede the protective adaptations of the cotton 
plant itself. In fact, their true value can not be fully detei-mined 
until the extent of these adaptations has become thoroughly known. 

COTTON CULTURE OF THE KEKCHI INDIANS. 

The methods of planting and cultivating cotton among the mil/pw- 
making Kekchis differ as much from those of the Rabinal people as 
do their agricultural systems as a whole. Instead of having their 
cotton in dense clusters, the Kekchis have an open culture not. unlike 
that of the Southern States, though there are no straight rows. 
The rule is to plant about six seeds in a place, at distances of 3 or 4 
feet. Two or three plants usually reach maturity, and these together 
may produce as much as a large plant in Texas, from ten to twenty- 
five bolls being the usual number under favorable conditions. 

Where the soil is too poor or too dry to permit the cotton to grow 
more than 6 or 8 inches high it will still mature one or two bolls, 
which shows the promptness with which bearing begins. Nearly 
all the bolls are formed near the ground, on long lateral branches 

« Cook, O. F. , 1904. Report on the Habits of the Kelep, or Guatemalan Ck)tton-Boll- 
Weevil Ant, Bulletin 49, Bureau of Entomology, U. S. Department of Agriculture. 
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(PL LXV, fig. 1), which may be looked upon, perhaps, as still another 
means of protection against the weevils,- whose instincts lead them to 
seek the buds and bolls at the top of the plants. 

When the Kekchi cotton was first discovered in 1902 its smidl size 
was looked upon as likely to exblude it from use in the United States, 
but in the development of the policy of avoiding the injuries of tiie 
weevil by shortening the growing season the dwarf habit may prove a 
most desirable character. By depending upon many small plants 
instead of fewer large ones it may be possible to produce the same 
number of bolls in less time. * Close planting of large free-growing 
varieties might postpone the setting of the crop, but with a naturally 
dwarf, early-bearing variety this difficulty is avoided. 

CHARACTERS OF THE KEKCHI COTTON. 

The weevils and the Indians together have carried on a selection for 
quick growth and early bearing. In fields where there are not enough 
keleps to maintain an efficient patrol, only the earlier buds would 
receive attention, and even in favorable situations the protection is 
probably not as effective after the plants have become full grown. 

The Kekchi Indians are accustomed to planting peppers with their 
cotton, to ripen somewhat later. To make room for the development 
of the pepper plants, the cotton is generally removed as soon as the 
principal portion of the bolls has opened. The result of these uncon- 
scious selections for earliness is that the Kekchi cotton, though grow- 
ing in a tropical region not visited by drought, ripens its crops in six 
months after planting. 

It is well known that most of the cotton varieties are annual only by 
reason of the limitations of our tempei*ate climate. If carried into 
humid tropical countries they revert at once to the perennial habit of 
growth. The experiment of planting the Kekchi cotton in the United 
States is to be tried in the coming season, and it is not impossible that 
after two or three years of acclimatization it may prove to be a very 
early sort, which will mature cotton even more promptly than the 
King and other quick-growing varieties recently recommended as a 
means of avoiding complete destruction by the boll weevil. Dr. Herbert 
J. Webber, to whom samples of the Kekchi cotton have been sub- 
mitted, states that the fiber is of good quality and length — an inch and 
a quarter — and that it could enter the regular markets with the lint of 
other Upland varieties. Plate LXVI, figure 2, shows samples of the 
Kekchi cotton in comparison with King. The bolls also are of good 
size (PI. LXVI, fig. 1). 

The devotion of the keleps to the cotton is not, as we have seen, 
mere disinterested philanthropy, and it is a significant fact that the 
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Plate LXVI. 



Fig. 1.— Mature Bolls of Kekchi Cotton. 

[Natural size.] 



FiQ. 2— Lint of Kekchi Cotton (Left) and King Cotton (Right). 



[Natural size ] 
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Leaves and Flowers of Kekchi Cotton. 

[Natural size.] 
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Kekchi cotton has larger and more active extrafloral nectaries than any 
other variety known. The nectaries of the leaves are not more de- 
veloped, perhaps, than those of some other varieties, but those at 
the base of the involucre, where the presence of the kelep would afford 
most protection, are very large and active (PI. LXVU) and secrete 
nectar for a longer period than those of other kinds of cotton. As 
reported by Professor Trelease, several years ago, most of the varie- 
ties now planted in the United States secrete nectar only at the time 
of flowering, but the Kekchi cotton begins earlier and continues the 
process until the bolls are nearly full grown. 

HOW THE COTTON PLANT CAN RESIST THE WEEVIL. 

It was also noticed in Guatemala that the buds do not always drop 
off after being punctured, and that the young bolls sometimes continue 
to develop in spite of the attacks of the weevil. This fact was pre- 
viously known in Texas, but the death of the weevil larvae inside the 
buds had been ascribed to the disorganization or so-called ^^gelatiniza- 
tion " of the tissues of the plant. It was found, however, by an exam- 
ination of the earlier stages of the process, that there is an actual 
growth of nearly normal tissue into the cavity eaten out by the weevil 
larva, and with a uniformly fatal result. The larva, in its younger 
stages, subsists entirely on the highly organized food material to be 
found in the pollen grains. The new tissue formed by mere swelling 
or proliferation from the central column of the flower (PI. LXVII) is 
poor and watery and may starve the larva to death, if it does not act 
as a poison. 

There is, in short, a means by which cotton is able to offer an effect- 
ive resistance to the weevil, and if a variety could be obtained in 
which the new growth or proliferation of the internal tissue took place 
regularly, the weevil might even be exterminated.* Such a variety 
may possibly exist already in some part of tropical America, but if 
this should prove not to be the case, it is probable that the tendency 
to proliferation can be increased and rendered constant by selection. 

CONCLUSION. 

Among the Indians of eastern Guatemala there are two systems of 
agriculture in which cotton is regularly cultivated in spite of the 
presence of the boll weevil, but neither the cultural methods followed 
by the Indians nor the assistance rendered by the weevil-eating keleps 
would be effective in the absence of the protective characters and 
habits of growth of the Indian varieties of cotton, which have been 
attained, we may believe, as a result of thousands of years of uncon- 
scious selection. 



t Cook, O. F., 1904. Evolution of Weevil Resistance in Cotton. Science, N. S., 
20:666-^70. 
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The proliferation of the internal tissues of the bolls, which kills the 
weevil larvae, affords at least a suggestion of complete relief from the 
pest, and other protective agencies doubtless remain to be discovered 
in other parts of tropical America. The kelep may or may not be able 
to thrive and multiply in the United States, but the fact Uiat the boU- 
weevil problem has been solved independently in two Indian cotton 
cultures of eastern Guatemala, less than a hundred miles apart, would 
seem to show that the case is by no means as desperate as at first feared, 
and permits a lively hope that similar results may be attained in the 
cotton-growing districts of the Southern States. 
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BOYS' AGEICULTUEIL CLUBS. 

By Dick J. Crosby, 
Of the Office of Experiment Stations. 

THE OOBN EXHIBIT AT THE ST. LOUIS EXPOSITION. 

► "Grown by the fanner boys of Illinois!" " Eight thousand farmer boys in contest!" 

All summer long these two legends surmounted two large pyramids 
of pure-bred com at the Louisiana Purchase Exposition — pyramids 
made up of 1,000 little pyramids, each containing 10 beautiful ears of 
white or yellow corn, straight-rowed, symmetrical, uniform. The 
exhibit was a monument alike to the industry and intelligence of 8,000 
Elinois farmer boys and to the energy and resourcefulness of Mr. Will 
B. Otwell, who had chai'ge of the Illinois agricultural exhibit at St. 
Louis, and whose helpful work among these boys during the past four 
or five years made such an exhibit possible. A series of intensely 
interesting events leads up to this corn-growing contest, but only a 
brief sketch of them can be given here. 

About five years ago the secretary of the Macoupin County (111.) 
Farmers' Institute, who had had some experience in advertising, under- 
took to get out a large attendance of farmers for the annual institute. 
He advertised the meeting in 13 county papers and instructed the 
janitor of the court-house to open the doors early to accommodate the 
crowd. On the day of the institute the attendance was limited strictly 
to the president, the secretary, and the chaplain. ''And," says the 
secretary, ''the chaplain offered a fervent prayer for the officers of 
the organization. I tapped him on the shoulder afterwards and told 
him he would oblige me by praying for the delinquent farmers who 
were absent; the officers were doing everything in their power." 

The next year the secretary changed his tactics. After engaging 
the services of many noted speakers on subjects of interest to all good 
farmers, he had a lot of gilt-edged programmes printed. These were 
mailed, like wedding invitations, in nice square envelopes, to 500 farm- 
ers of the county. The day of the institute arrived, the janitbr had 
the doors open early, and about two dozen farmers attended. The 
officers were disgusted, the president resigned, and the secretary was 
elected president. The latter, fortunately, was as resourceful as he 
was persistent, and his next experiment was both original and successful. 

He first wrote to leading corn growers in Iowa, Indiana, and 
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Illinois and procured 12 samples of first-class seed com. He then 
called 12 farmers into the parlors of a local bank and asked them to 
select the variety best adapted to the soil of Macoupin County. This 
done, several bushels of the seed com were secured at $2 per bushel. 
The president next solicited $40 in cash and divided it into $1 premi- 
ums. A plow company gave a two-horse plow to be offered as a 
sweepstake premium. Notices were then inserted in the county papers 
to the effect that every boy under 18 who would send in his name and 
address would receive a package of this seed corn — all that could be 
mailed for 1 cent postage. The president says: 

Five hundred boys sent for the com and began contesting for the premiums. All 
summer long these boys were talking farmers' institutes (where the com was to be 
exhibited). They were comparing notes and exchanging ideas until our institute 
was a topic of general conyersation. I decided not to advertise the institute in the 
papers any more than just to give the dates. The farmers were polit^y told they 
could stay away from the institute if they preferred. When I reached the courtr 
house on the morning of the institute there were scores of boys waiting for the doois 
to be opened. They had their prize com with them, some of it in boxes, some of it 
in coffee sacks, tied up with binder twine, shoe strings, bedcord — any way, just so 
they got it to the institute. When I called that meeting to order at the i^pointed 
time I was confronted by 500 farmers. And Professor Stevenson, of Champaign, who 
scored the com, said he had never seen a nicer display of yellow com. I knew I 
had solved the problem, and so did the fturmers. The boys were in evidence every- 
where, and their presence was an inspiration to the institute. 

The next year there were 1,500 farmer boys in the contest, and it 
took $300 to provide the prizes, which consisted of a high-grade bicycle, 
a three- wheel riding plow, a walking cultivator, a 10- foot windmill, a 
fanning mill, a double harrow, a 16-inch walking plow, a washing 
machine, a one-hole corn sheller, a hand plow, 2 rolling colters, a box 
of 100 bars of soap, and 140 one-dollar premiums. 

The summer that followed was a dry one, and the president of the 
institute was fearful that the contest would not amount to much. But 
one of the objects for which he was striving had already been accom- 
plished — the farmers of the county were interested. The fathers of 
the 1,500 boys donated the best spots on their farms for the growing 
of this corn — the hog lots, calf pastures, clover fields — and all the time 
the boys were studying deep and shallow cultivation and fertilizers of 
all kinds, and were becoming more interested in farming, '* so that 
to-day there is a prevailing belief in this county that boys may choose 
farming as a profession and still be as good as anybody." 

When the time for the farmers' institute came there were 1,500 
farmers in constant attendance and a display of corn which, according 
to the judge who distributed the prizes, was finer than any he had ever 
seen at State fairs in Illinois, Indiana, Kansas, or Iowa. Mr. Otwell 
says of this meeting: 

Farmers who two years before would not attend, and who boldly asserted that 
"they had forgotten more than those speakers would ever find out," were on the 
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front seat and helping in every posaible way. Besides the fathers and mothers and 
sisters and sweethearts, there were more than 300 farmer boys in attendance at this 
institute, and with no friction and the atmost enthusiasm and good will, we closed 
the largest and best farmers* institute I have ever attended. The com was simply 
immense. And so were the boys. And when I mentioned the name of the poor 
little fellow in blue overalls, who lived on a thin, worn-out piece of white land, and 
who had carried water all through the long summer to water his corn, and had 
thereby been awarded the first prize (bicycle) , no governor of the State of Illinois 
ever received a heartier ovation than he. 

The problem of arousing an interest in farmers' institutes and in 
the questions discussed at them had been solved. The farmers were 
reached through their children, and the interest thus aroused will be 
handed down to their children's children. 

Whea the president of the Macoupin County Farmers' Institute was 
asked to take charge of the Illinois agricultural exhibit at the Louisiana 
Purchase Exposition he determined that the farmer boys should take 
an active part in preparing the display. He got up a list of premiums 
costing $3,500, printed the premium list and the rules governing the 
contest, and mailed them to 120,000 farmer boys in Illinois. Eight 
thousand of these boys sent for the sample packages of com and went 
to work. 

The exhibit, as it was finally prepared and installed in the Palace of 
Agriculture (PI. LXVIII), consisted of over 1,000 entries of ten ears 
each. The corn was of excellent quality and quite uniform in appear- 
ance and measurement. The prizes ranged from 50 cents to $600, and 
1,250 exhibits received awards. 

Eight thousand boys in a single State thoroughly aroused on the 
subject of improving corn! Think what power has been set in motion! 
And what possibilities for the accomplishment of good, especially 
when the interest thus aroused is extended to other matters, to the 
improvement of rural conditions generally! 

DEVELOPMENT OP BOYS' OLUBfi IN ILLINOIS. 

And yet, the series of corn-growing contests just described is but 
one of a number in Illinois, all developed more or less directly under 
the auspices of the State College of Agriculture, the Illinois Farmers' 
Institute, and the county institute se(y*etaries and county superin- 
tendents of schools. Seed has been furnished by the college and the 
farmers' institute, and contests have been arranged by the local author- 
ities. Packages containing 500 grains of pure-bred corn were sent by 
the State Farmers' Institute to over 5,400 boys in 1904. The need of 
local associations through which the county superintendents and secre- 
taries could work more effectually has led to the organization of clubs 
among^ the boys, usually by townships, with a county association of 
clubs. Probably a dozen different counties have started the club 
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movement, and several of these have strong and very active organiza- 
tions. In Winnebago County the club membership was 425 in 1904, 
and in Johnson County it was 535. The State superintendent of fiirm- 
ers' institutes estimates that the total membership for the State is not 
less than 2,000. 

The work of the boys' clubs is not confined to growing pure-bred 
com, but also includes the testing of varieties of sugar beets, institute 
work, the judging of corn, visits to leading farms, and excursions to the 
State College of Agriculture. In thirty counties of Illinois last year 
one session of the farmers' institute was gh^en over to the boys. In 
Winnebago County the Boys' Experiment CSub has a regular place on 
the county institute prognunme (PL LXIX). Its members also meet 
at some of the best farms in the county to study the different crops, 
examine the buildings and live stock, and see the improved machinery 
in operation. Their experiments are something more than the grow- 
ing of a small plat of com, sugar beets (PL LXX, fig. 1), or soy 
beans; they include also the study of farm management, fertility, 
prevalence of barren stalks and smut — all of the conditions likely to 
affect materially the yield and quality of the crops grown. Note the 
points brought out by one of the boys in the corn-growing experi- 
ments in the following report to County Superintendent of Schools 
O. J. Kern, who has developed this work in Winnebago County: 

BBPOBT OF HABBT M'FABLAND. 

My experimental com was the Learning com. I planted my lurise-growing com 
on the 7th of May in a pUt that contained 8 aqoare rods. The soil was a black, 
Bandy loam. The ground had garden track on it last year, which left it in good 
condition for com this year. The groond was plowed with a 16-inch plow at a depth 
of 6 inchee. I planted my com in rows 3 feet wide, the hills being 2 feet apart 
The corn was np within 3 days and averaged 2 stalks to the hill. My com had a 
good many euckere on, bat very little smat The com averaged 12 feet tall, many 
stalks having 2 ears on. The work I put on my com is as follows: 

March 30, plowing one-half hoar at 30 cents an hour $0. 15 

May 6, harrowing one-half hoar 16 

May 7, planting one-half hoar 16 

May 20, caltivating 16 minates .05 

Jane 3, hoeing com one-half hoar 10 

June 23, cultivating OS 

June 30, hoeing -• .05 

September 25, husking com 10 

CJost of raising com 83 

The total yield of com was 2} bushels. The valae of the com was $3. The gain 
was $2.17. 

These Winnebago boys also have their lecture courses where, among 
other things, they learn about corn judging, from Professor Holden, 
of Iowa; stock feeding, from Prof essor Henry , of Wisconsin; birds and 
their benefit to the farmer, from Professor Dearborn, of the Field 
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Columbian Muse^yn; and the kind of country schools for country 
people, from Professor Davenport, of Illinois. They have access to 
excellent traveling school libraries, containing a liberal sprinkling of 
standard ag^cultural books, and the bulletins and other publications 
of the State experiment station and of the United States Department 
of Agriculture, and at commencement time receive diplomas or other 
certificates for the reading done during the year. They have been on 
several long excursions, including two to the Illinois College of Agri- 
culture at Urbana, and one to the Iowa Agricultural College at Ames. 
This year they go to the Wisconsin College of Agriculture at Madison. 
At these agricultural institutions great pains is taken to show the boys 
the magnificent equipment in buildings, apparatus, and live stock and 
to take them over the field experiments. They come home talking 
intelligently of high-protein corn, draft horses, and market grades of 
beef cattle. Gradually but surely it grows upon them that it is not 
all of farming to drudge; that there is abundant opportunity to plan, 
study, investigate; that intelligence and culture are needed on the 
farm, and that the proper exercise of these qualities will yield as 
abundant returns in the country as in the city. 

BOTS' CLUBS IN OTHER STATES. 

Illinois is not alone in this forward movement. Iowa, Ohio, and 
Texas are keeping step with her in the boys' club work, and Indiana 
and New York have taken up the boys' institute work — the former 
with 16 meetings last yei^r and the latter with 72. Indeed, it may be 
said that New York, with its 20,000 or more members of "Junior 
Naturalist clubs," leads all other States in the children's club move- 
ment. But these are nature-study clubs, quite different from agricul- 
tural clubs, and they are for girb as well as boys. There are also 
girls' clubs in these other States — Illinois, lova, Ohio, and Texas — 
but the limits of this article will not permit a discussion of girls' clubs 
or nature-study clubs. 

In Ohio the boys' agricultural club movement was staii;ed about two 
years ago by the organization of a club in Springfield township, Clarke 
County, under the direction of Superintendent of Schools A. B. Gra- 
ham. The work at this place does not differ materially from that in 
Illinois. It includes the testing of varieties of com, garden vegetables, 
and flowers, and some work with insects, wild flowers, weeds, and 
soils. There are now 16 boys' agricultural clubs in 10 counties of 
Ohio, with a total membership of nearly 700. These have been organ- 
ized under the auspices of the Ohio State University, which has sent 
out during the past year 1,012 packages of vegetable seeds, 565 pack- 
ages of corn, and 1,261 packages of flower seeds, besides a large 
amount of litmus paper for use in testing the acidity of soils. 
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The Texas dub movement was organized only a^little over a year 
ago in connection with the Texas Farmers' Congress, but the member- 
ship of the Farmer Boys and Girls' League is now oyer 1,200. In 
Iowa the first club was organized by County Superintendent of Schools 
Cap E. Miller, at Sigoumey, Keokuk County, in March, 1904. This 
club now has a membership of 335 boys, and its first year has been 
one of remarkable activity and progress. It has held several meetings, 
has made several excursions, including one to Ames and another to one 
of the largest ranches in the State, and it has conducted a series of 
school fairs that are worthy of brief description. 

SCHOOL FAIBS. 

E^rly last fall each of the 147 school districts in Keokuk County 
held a school fair, where the boys exhibited all sorts of fruits, vege- 
tables, and farm crops which they had grown. The best and second 
best articles of each class were later entered at township fairs — one in 
each of the 16 townships in the county (PI. LXX, fig. 2). In connec- 
tion with each fair a programme was rendered consisting of talks 
and papers on corn, potatoes, peanuts, apples, and other fruits and 
crops, together with recitations and musical selections. All of the 
township fairs were attended by the county superintendent of schools 
and the president and the secretary of the boys' club of the county, 
the latter acting as judge of the agricultural exhibits. The first, seo- 
ond, and third prize articles frpm each township fair were then exhib- 
ited at a county school fair. This was held in the high school building 
at Sigourney, December 24, and was attended by over 1,000 people. 
The exhibit contained more than 3,000 articles and was probably the 
largest collection of varied agriculttiral products grown by boys ever 
brought together in this country. Professor Holden and Mr. Christie, 
of the Iowa Agricultural College, assisted in judging the agricultural 
products, and the former conducted a corn- judging school in which all 
of the boys took part. The programme rendered in connection with 
the fair included music, recitations, a debate on the subject ^^ Resolved, 
That Corn is more Useful than Cotton," and a composition contest in 
which each graded school in the county was allowed one representative. 
The geneml theme of the compositions was "An Interesting Plant," 
each contestant presenting a paper on some pai*ticular plant. There 
were 10 compositions on corn, 3 on wheat, 3 on the tomato, and 1 or 
2 on each of a dozen other common farm crops or flowers. Superin- 
tendent Cap E. Miller, who was th? organizer and moving spirit in 
all this work, says of the fair: 

It was the greatest educational meeting ever held in the county. The interest 
which it created has spread in its influence to all the work of our rural schools and 
has caused the farmers of our county to organize a farmers' institute. * * * 
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FiQ. 1.— Winnebago County, III., Boys in their Field of Sugar Beets. 



FiQ. 2.— Richland Township School Fair in Keokuk County, Iowa. 
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The school-fair movement has been self-supporting. By means of 
a small admission fee all expenses of the fairs and of securing music, 
judges, and speakers were paid and a balance of about $50 was left in 
the club treasury. This is a matter of no little importance. A self- 
supporting enterprise, if worthy, commands greater respect than one 
which depends upon charity or private subscription for its support. 
And without doubt this is a worthy enterprise. Aside from the good 
which has come to its members through their activity in organizing 
and directing a remarkable series of educational meetings, much has 
been accomplished toward arousing enthusiasm for better, more whole- 
some country life, and toward laying the foundation for a broader 
educational movement along agricultural lines. 

Laying the foundation is about all that can be hoped for in this direc- 
tion during the next few years. It was forty years after the corner- 
stone of collegiate agricultural education in the United States was laid 
at the Michigan Agricultural College before the agricultui*al courses 
had been carried much above the basement line. But in the past four 
or five years the structure has gone up by leaps and bounds. The col- 
lege courses have been developed and strengthened, the work of the 
experiment- stations has been better systematized, and now greater 
attention is being given to extending the influence of these institutions 
beyond the bounds of the college campus. One of the direct results 
of this great forW^ard movement in agricultural education, the aim of 
which is to extend agricultural education of some sort — formal or 
informal, advanced, intermediate, or elementary — to every grade of 
school attended by rural pupils, has been the organization of the boys' 
agricultural clubs. These clubs, though at present somewhat crude in 
their organization, are accomplishing much good, and are worthy of 
encouragement. 

SUMMARY. 

(1) Through their agricultural clubs the boys have been affected in 
many ways. Individually they have been led to observe more closely, 
to recognize good and bad qualities in the crops they have raised, and 
in the insects, fungi, and othef things affecting these crops; they have 
met and learned to solve some of the problems in the improvement 
of crops; they have learned that improvement in one direction is not 
always, or even usually, accompanied by improvement in all directions; 
they have learned the value of labor, the cost of producing crops, and 
how to keep simple accounts with different crops; they have been 
encouraged to read good literature, and have learned some of the 
sources of agricultural literature; their views have been broadened by 
contact with others and by visiting Jhstitutions of learning, highly 
developed farms, and other points of interest, and, finally, the power 
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af taking the initiative has in many cases been strongly developed in 
them. As one of the direct results of the sugar-beet experiments, a 
few of the Illinois boys will raise sugar beets this year as a commer- 
cial venture. One sugar factory has already contracted with boys in 
Winnebago County to raise 20 acres of beets. 

(2) Collectively the boys have learned the value of organized effort, 
of cooperation, apd of compromise, and the social instinct has been 
developed in them — a matter of great importance in rural districts, 
where the isolated condition of the people has always been a great 
drawback to progress. 

(3) The influence upon the communities at large, the parents as well 
as the children, has been wholesome. B^inning with an awakening 
of interest in one thing — better seed com — the communities have 
rapidly extended their interest to other features of rural improvement, 
with the result that in the regions affected by the boys' agricultural 
club movement there has come about a general upward trend to the 
thoughts and activities of the people. 
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WORK OF THE BUREAU OF PLANT INDUSTRY IN MEET- 
ING THE RAYAOES OF THE BOLL YYEEYIL AND SOME 
DISEASES OP COTTON. 

By B. T. Galloway, 
Odef of the Bureau of Plant Induttry, 

INTRODUCTION. 

Id January, 1904, a special appropriation of $250,000 was made for 
the purpose of meeting the ravages of the cotton boll weevil, studying 
diseases of cotton, and encouraging diversification of crops in the cotton- 
growing States. The Chief of the Bureau of Entomology and the Chief 
of the Bureau of Plant Industry prepared plans of work which were 
approved by the Secretary of Agriculture. The principal lines of 
work conducted by the Bureau of Entomology are set forth in another 
part of this Yearbook. In this paper is given a brief outline of the 
work accomplished by the Bureau of Plant Industry. 

PLAN OF WORK. 

The work of the Bureau of Plant Industry was planned and carried 
out according to the following outline: 

(1) Plant breeding and selection work. 

The development of improved early varieties of cotton by selection and hybrid- 
ization. 

' (2) Investigations of tropical cottons. 

Exploration and investigation in tropical America, the original home of both 
cotton and the weevil, with a view to discovering resistant varieties of cotton, 
or other means of overcoming or withstanding the attacks of the weevil. 

(3) Diseases of cotton. 

The investigation of diseases of cotton with the special view of obtaining healthier 
and stronficer varieties and the elimination of causes of failure. 

(4) Diversification farms. 

' Diversified farming, with the view of checking the weevil and growing other 
valuable crops in lieu of cotton. 

. (5) Cooperative demonstration farms. 

Demonstration farms, in connection with which the more intelligent and pro- 
gressive farmers in the weevil-infested districts were organized to cooperate with 
the Bureau in a systematic and concerted effort to demonstrate that cotton may 
be successfully and profitably grown in spite of the weevil. 

1 Aie04 32 497 
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(6) Distribution of early-maturing varieties of cotton. 

The distribatioD to growers in the boll-weevil aection of the seed of three early- 
maturing varieties of cotton in order to determine the value of sucb varietiee 
in meeting boll-weevil conditions in comparison with the types ordinarily }^wn. 

(7) Farmers' institute work. 

The holding of farmers' institutes in cooperation with the Texas Agricultural and 
Mechanical College in order to bring about the adoption by farmers of more 
up-to-date cultural methods and the planting of diversified crops. 

(1) PLANT-BREEDING A^D SELECTION WORK. 

The work of obtaining, by systematic and intelli^nt selection and 
breeding, varieties of cotton which will mature early enough to escape 
serious damage from the depredations of the weevil and varieties 
partially or wholly immune or resistant to its attacks, was conducted 
by Dr. Herbert J. Webber, physiologist in charge of the Laboratory of 
Plant Breeding of this Bureau. Valuable assistance was rendered by 
Prof. R. L. Bennett, of the Texas Agricultural Experiment Station. 
Most of the work was carried on in the weevil-infested districts of 
Texas, particularly at Terrell, where 170 acres were devoted exclu- 
sively to these experiments. 

VARIETY TESTS. 

One of the most important lines of work in starting investigations 
of this nature is the careful testing of all obtainable varieties to deter- 
mine what sorts possess the most desirable characteristics, so that the 
plant breeder may choose the best foundation stocks for further 
improvement. In 1903 a number of different varieties were tested in 
special experimental plats. In 1904 over 100 different varieties, 
including 15 of foreign origin, were grown at Terrell, Hillsboro, and 
Calvert, Tex., mainly in half-acre plats, with some of the more prom- 
ising ones in 5-acre fields, in order to furnish better facilities for 
making selections. The Texas Agricultural Experiment Station also 
tested a number of varieties in cooperation with the Bureau of Plant 
Industry. 

The results of these experiments during the season of 1904 demon- 
strate the superior value of certain local strains of big-boll cottons, 
some oi which proved to be fully equal to or better than such early 
varieties as the King and the Shine. In fact, all these tests have 
emphasized the good qualities of the group of Texas cottons generally 
known as the Stormproof type, represented by such sorts as the old 
Texas Stormproof and the newer and less known sorts. Triumph, 
Rowden, and Boy kin. The fine staple, stormproof qualities, and big 
bolls of this group reconunend them to growers. They all mature 
somewhat later than the King cotton, but the Triumph and Rowden 
varieties have given excellent results this year, and sufficient seed of the 
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Triumph has been secured for limited distribution. The Parker cotton, 
which, owing to its earliness and good lint qualities, has given good 
results and is now generally cultivated in boll-weevil districts, was 
first introduced into Texas by the Bureau of Plant Industry in 1902. 

DBFBCTS OF BXISTINO BABLY VARIBTIBB. 

The quality of early maturity in cotton for weevil-infested districts 
is a factor of the utmost importance, inasmuch as experience has shown 
that the early maturing bolls of the so-called first and second crops are 
the least likely to be seriously damaged by the weevil, whereas the 
later crop is almost sure to fail. But unfortunately such early vari- 
eties as have thus far been recommended for this purpose are inferior 
in quality and length of staple, have small bolls, and drop their lint 
readily, thereby rendering them especially liable to damage by storms. 

BRBBDINO BABLY VARIETIBS. 

Earliness being the primary characteristic of importance in success- 
ful cultivation under boll-weevil conditions, and the existing varieties 
being inferior and unsatisfactory in many respects, it becomes desirable 
to discover or originate, if possible, new and better varieties possess- 
ing not only unusual earliness, but a fine, long staple, large bolls, pro- 
ductiveness, and ability to hold their lint. An examination of any 
variety of cotton in the field will demonstrate that plants diflfer greatly 
in the quality of earliness, some plants maturing much sooner than 
others, and usually it is possible to find certain individual plants which 
will transmit this quality. 

NBW BABLY TYPBB OF THB KING VABIBTY. 

Last year a considerable number of plants of the King cotton, which 
opened a week or more ahead of the main crop, were selected, and 
this year the progeny of these selected plants showed in many instances 
a net gain in earliness over the parent plant of as much as two weeks. 
All of these early plants were also selected for productiveness and for 
quality and length of staple, and this year the yield per plant was 
much better than on the parent plants last year. In 1903 scarcely a 
plant could be found with a li-inch staple, while the general average 
was only about seven-eighths inch. From the selected plants of last 
year a large number of plants were grown this year having a staple of 
li inches and some of the plants had a staple of li inches. These exper- 
iments demonstrate clearlj' the possibility of combining with earliness 
the qualities of long staple and productiveness. 

BABLY BIG-BOLL SBLBCTI0N8. 

Owing to the serious objections raised to the early varieties, such as 
the King, Parker, and Shine, on account of their small bolls, search 
was made through many fields of big-boll varieties for early types. 
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and aH a result of tents of selections thus made three clearly distinet 
types representing certain characters thought to be desirable have 
been secured: (1) A large, vigorous, productive plant, with light-green 
foliage and very large bolls, earlier than other varieties with bolls 
equally large, and showing a tendency to continue setting fruit late in 
the season. (2) A rather small, slender plant, which fruits early but 
does not continue fruiting through the latter part of the season; easily 
picked, but likely to be beaten out during storms. (3) A plant simihur 
to the second selection, but holding the cotton tighUy in the boll, mak- 
ing it a little difficult to pick. This is an exceedingly promising type, 
as it is very early, has a large boll, and gives every evidence of being 
a cotton of great value for cultivation under Texas conditions. 

MI8CBLLANBOU8 SBLBCTIONB. 

Fields of different varieties in various parts of Texas and adjoining 
States have been carefully examined and a large number of selections 
made of plants which give evidence of producing desirable characters. 
In 1903 selections of this kind were made from such varieties as Hern- 
don, Jackson, Shine, Dixon, Jones, Hutchinson, and Texas Burr. 
The progeny of the Jones selections this year gave some exceedingly 
large and productive plants, with very fine large bolls, although rather 
late for Texas conditions. The selections from the other varieties 
mentioned proved to be disappointing and were for the most part 
discarded. 

IMPROVING THE LINT OF EARLY VARIETIBB BY HYBRIDIZATION. 

A large number of experiments were made in crossing diffei*ent 
varieties that give evidence of producing desirable combinations. A 
few of these hybrids were made in 1902 and 1903, some of which are 
sufficiently meritorious to deserve special mention. A hybrid of King, 
crossed with Allen Improved, gave plants fully as early as the first- 
mentioned variety grown in the same field and planted on the same 
date, and had a fine silky staple If inches long. A second hybrid of 
King, crossed with the Russell, gave a progeny nearly as early as King 
and very productive, but with larger bolls. Crosses of Allen Improved 
with Mattis have produced types of Upland cotton that are exceedingly 
productive and have a fine long staple. In addition to the foregoing a 
large number of hybrids were made of different varieties of Egyptian, 
Sea Island, and Upland cotton, but so far these have given little evi- 
dence of value. 

PROLIFERATION, OR ** GELATINIZATION." 

It has been observed by Messrs. Hunter and Hinds, of the Bureau 
of Entomology, that in certain varieties of cotton, notably the King, 
as high as 41 per cent of the larvae of the weevil fail to develop, being 
^-iHA^d as the result of what they term the gelatinizatioB of the tissue 
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in the young forms and squares. Further studies of this phenomenon, 
conducted by Mr. O. F. Cook, of the Bureau of Plant Industry, 
showed that this so-called *' gelatinization,'' or proliferation, is the 
result of a very active growth of the soft tissues or column which in 
cotton surrounds the pistil and bears the stamens. The young forms, 
when punctured by the weevil, instead of falling, as occurs in many 
cases, continue to develop, and the tissue of the staminal tube, stimu- 
lated by the irritation of the puncture and the developing larva, 
forms a gall-like mass which surrounds the larva, and either smothers 
it or starves it to death. This tendency seems to be more marked in 
the early varieties, such as King, which would suggest the possibility 
of increasing this character by selection and also of developing strains 
which will destroy a much larger percentage or all of the larvae in the 
forms or young squares. 

BRESDINO FOR 8PAB8B FOLIAOB AND HAIRINBB8. 

It has been found that varieties with sparse, open foliage which 
admits the direct rays of the sun, and varieties with hairy or woolly 
stems and leaves, which make it difficult for weevils to climb or move 
over them, escape damage in a greater degree than ordinary sorts, 
and special selections of this kind have been made with a view to 
breeding new sorts with these characters more strongly developed 
than in the varieties usually grown. 

BREEDING EXPERIMENTS IN BBCTION8 ADJACENT TO THE WEEVIL-INFE8TBD TERRITORY. 

In addition to the work in Texas, experiments were conducted in 
Louisiana, Indian Territory, Mississippi, and western Tennessee with 
a view to establishing desirable varieties in those sections by the time 
the weevil reaches them. Experience has shown that varieties adapted 
to one section are likely to prove less desirable in other sections. 

The alluvial region, bordering the Mississippi River, lying in 
Mississippi, Liouisiana, Arkansas, and Tennessee, is distinct from all 
other cotton-growing regions of the United States, and is famous for 
its rich, productive soils and the quantity and quality of cotton pro- 
duced. Practically all the varieties grown in this region, including 
the Peeler, Southern Hope, Allen Long-Staple, Sunflower, etc., are 
distinct from the varieties generally grown in other regions, and pro- 
duce a longer and better staple, although late in season as compared 
with the King. If earlier varieties of these longer and finer stapled 
cottons are not secured before the arrival of the weevil in that region, 
their production will be almost entirely prevented. A careful study 
of these varieties has been made; several of the more promising types, 
such as the Black Rattler, Southern Hope, and Sunflower, were 
grown from seed selected in 1903, and further selections were made 
this year for continuing the improvement in 1905, with a view tosecur- 
^^g greater earliness, productiveness, and length and fineness of staple. 
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The rank and vigorous growth of cotton in this important section 
renders it peculiarly liable to attack by the weevil, and only by 
developing the proper varieties in advance can this great industry be 
preserved. 

OTHBH FACTOKB AFFBCTINO EARLINBBB AND VALUE OF SEED. 

Preliminary studies were made to determine whether cotton grown 
from seed obtained farther north matures earlier than that from seed 
of the same variety grown in the same section or farther south; 
whether the oil content of the seed is any indication of the vigor, 
earliness, productiveness, and quality of the lint of the cotton; also 
from what picking the best seed can be obtained. On all these mat- 
ters definite information is lacking, but a series of experiments has 
been planned for next year which it is hoped will throw new light on 
them. 

(2) INTESTIGATIONS OF TROPICAL 0OTTON8. 

Ekirly in 1902 Mr. O. F. Cook, while making investigations in east- 
em Guatemala, discovered that certain cottons grown there were free 
from the attacks of the boll weevil. For the purpose of discovering 
the cause of this apparent immunity, and, if practicable, securing seed 
of the cottons, Mr. Cook returned to Guatemala early in the spring of 
1904. This visit resulted in the discovery of a weevil-eating ant 
Considerable numbers of this. ant, called by the Indians ^'kelep," were 
found collecting nectar on almost every plant. A careful study was 
made of the ant and its habits and a large number of colonies were 
introduced into Texas. Having gone thus far with the investiga- 
tions, the continuation of the work was turned over to the Bureau of 
Entomology. 

PEOLIFBRATION, OR "OKLATINIZATION.** 

While engaged in securing the weevil-eating ant in Guatemala and 
establishing it in Texas Mr. Cook made a special study of the weevil- 
resistant qualities of Guatemalan and Texan varieties of cotton, par- 
ticularly the so-called "gelatinization" mentioned in connection with 
the plant- breeding work of Doctor Webber, and the information thus 
obtained may prove of value in subsequent experiments along this line. 

(3) DISEASES pP OOTTON. 

A careful study of diseases of cotton was undertaken, particularly 
of root-rot, which causes an annual loss to the cotton growers of Texas 
of from $2,000,000 to $3,000,000. The work in Texas was assigned 
to Mr. C. L. Shear, a pathologist of the Bureau of Plant Industry, 
who, besides making laboratory studies of the parasite which causes 
the disease, has thoroughly investigated the effect on root-rot and 

hher cotton diseases of methods of cultivation, rotation of crops, and 
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different soils, fertilizers, and fungicides. No means of entirely con- 
trolling root-rot has as yet been found, but observation and experience 
indicate that crops which cover the ground, such as sorghum sown 
broadcast, wheat, oats, and millet, followed by deep plowing, are 
most effective in eradicating the disease. A large number of plants 
were selected from standard varieties in infected districts with a view 
to securing strains resistant to disease. Considerable work was also 
done by Mr. Shear in cooperation with the Texas Agricultural Col- 
lege and Experiment Station on the so-called ^^ cotton rust," and it is 
hoped that good results will be obtained along this line next year. 

The work of studying diseases of cotton in the eastern portion of 
the cotton belt was assigned to Mr. W. A. Orton, a pathologist of the 
Bureau of Plant Industry. Special attention was given to diseases of 
the celebrated Sea Island cotton in southern Georgia and northern 
Florida, such as the wilt, root-knot, black-arm, rust, and anthracnose. 
Similar studies were also made of diseases of Upland cottons of this 
region, including the causes of the shedding of bolls. Numerous 
selections were made of immune plants with a view to breeding resist- 
ant strains, and much valuable information was obtained with respect 
to the diseases studied and promising methods of dealing with them, 
which will be tested and the results published later. 

(4) DIVERSIFICATION FARMS. 

Realizing the importance of introducing other crops and demon- 
strating the feasibility of growing them with profit in the region 
where heretofore cotton has been the sole money crop, the Bureau of 
Plant Industry planned to establish a series of diversification farms in 
the distncts already infested with the weevil or in danger of infesta- 
tion in the near future. This work was placed under the immediate 
direction of Prof. W. J. Spillman, the Agrostologist of the Bureau, 
and 24 farms, organized in cooperation with the various State experi- 
ment stations, were located as follows: Columbia and Moore, S. C; 
Hogansville and Commerce, Ga.; Talladega, Uniontown, and Hunts- 
ville, Ala.; Wiggins, Ridgeland, and Courtland, Miss.; Natchitoches, 
La.; Atlanta, Marshall, Groesbeck, Crockett, Bellville, Columbus, 
Lockhart, Arlington, Chillicothe, Boeme, Corpus Christi,. E^tland, 
and Dallas, Tex. 

The general method of procedure in establishing these farms was to 
seek progressive farmers who were willing to cooperate and whose 
farms were advantageously located for the purpose. Then, after a care- 
ful study of the conditions of the locality, a cropping system for each 
farm was laid out and advice given concerning the crops to grow, the 
area to be devoted to each, and the methods of preparing the soil, seed- 
ing, cultivating, harvesting, utilizing, and marketing each crop. In 
general, the work of these farms has been so planned as to encourage 
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truck farming and various types of stock fanning, such as hog raising, 
dairying, and beef production. The cropping systems adopted in each 
case were devised with a view to increasing soil fertility, while at the 
same time rendering the farm more profitable than would be possible 
under a single-crop cotton-growing system. Arrangements were made 
for keeping careful records of the work on each farm, with a view to 
publishing for the benefit of others the details of the methods pursued 
and the results achieved. 

It was also a part of the plan to hold farmers' institutes in connec- 
tion with the farms, in cooperation with the State authorities, for the 
purpose of explaining to as many farmers as possible the methods 
adopted, and then showing them over the farms so that they might see 
the results. Unfortunately, it was possible to hold but one meeting 
of this character during the season, this being in connection with the 
farm at Uniontown, Ala., where at least a thousand farmers were in 
attendance. 

Owing to the lateness of the season when funds became available for 
this work and the time required for the organization of the farms, only 
4 were ready to plant crops in the spring of 1904. The remaining 20 
farms were organized in time for the planting of crops in the autumn 
of 1904. 

On the 4 farms mentioned the results have been most satisfactory 
and encouraging. On Diversification Farm No. 1, at Columbia, S. C, 
was grown a variety of crops, such as corn, peas, potatoes, oats, 
alfalfa, peanuts, cabbages, and tomatoes, besides cotton, cattle, and 
goats, and about 40 head of hogs for the market. The cropping sys- 
tem on the diversification farm at Uniontown, Ala., was planned with 
special reference to the production of pork. In addition to 14 acres 
of old Bermuda pasture, there were planted 15 acres of alfalfa, about 4 
acres of sorghum, 10 acres of cotton, and 35 acres of corn. Peas were 
sown in a portion of the corn in midsummer. As the result of the 
first season's operations on this farm 20 pigs were sold in December, 
and 56 fat hogs, averaging over 200 pounds each, were ready for the 
butcher. Nine brood sows and 81 pigs were left, besides the product 
of 10 acres of cotton. The owner of this farm states that, considering 
the acreage utilized, it has been the most profitable farming he has 
ever done. The owner of the farm at Wiggins, Miss., in the sandy 
lands of the Piney Woods region, states that all the crops grown, includ- 
ing corn, sugarcane, potatoes, cassava, and chufas,'did well; that the 
methods employed have demonstrated the profitableness of diversified 
farming in that region; that a truck growers' association has been 
formed, and that the shipments from that locality this season will be 
large. The work on the diversification farm at Arlington, Tex., was 
also very satisfactory, notwithstanding the late d^te at which it was 
— -otiaized. 
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Much has been done to encourage the culture of alfalfa as a hay and 
pasture plant and as a soil renovator. Its culture is rapidly spreading 
on the alluvial soils of Louisiana and Mississippi and on the black 
prairie and alluvial aoils of Texas, Alabama, and northeastern Missis- 
sippi. In these sections the yield frequently reaches 5 or 6 tons per 
acre, and is generally over 3 tons. There is a good market for this 
hay, and the income from the crop is greater than that from cotton, 
with much less labor. When used for hog pasture in conjunction 
with one- fourth of a full grain ration, it easily produces 1,000 pounds 
live weight of hogs per acre in a season. An instance is reported from 
the Red River Valley in Louisiana in which $385 was received from 
dressed pork produced from 2i acres of alfalfa and 1 acre of sorghum^ 
with no other feed — an income of $110 per acre, with far less labor 
than would have been required for the production of a crop of cotton 
on the same land. 

FORAOE CROPS AND TRUCK FARMING. 

Considerable attention has also been given to the production of other 
forage crops in the cotton-growing region, such as sorghum, cowpeas, 
cassava, velvet beans, Mexican clover, dwarf milo maize, and winter 
barley ; but perhaps the most promising industry for the South is truck 
farming. Conditions there are peculiarly suited to this industry, and 
a ready market exists in the cities of both the North and the South. 
Marked success has been attained in many regions, particularly with 
potatoes, onions, and tomatoes. One onion grower received this season, 
over $800 per acre for his crop. In another instance a farmer in north- 
east Texas received $118 per acre for his potato crop, and then produced 
a bale of cotton per acre on the same ground later in the season. 

It is safe to say that no single branch of agriculture in the South 
to-day presents so many opportunities for money making as are to be 
found in diversified farming, and particularly in truck growing. 

(5) COOPBRATIVE DEMONSTRATION FARMS. 

In order to demonstrate in the widest and clearest possible manner 
that cotton can be successfully and profitably grown despite the pres- 
ence of the weevil, by means of better cultural methods, the use of 
early-maturing varieties of cotton, and suitable fertilizers, the Bureau 
of Plant Industry organized, in cooperation with the intelligent and 
progressive farmers of Texas and Louisiana, something over 7,000 
cooperative demonstration farms, their owners pledging themselves 
to cultivate a plat of 10 acres, more or less, of cotton in accordance 
with instructions from the Bureau and to report results. The cooper- 
ation of these farmers was secured and the work was organized and 
conducted under the supervision of Dr. S. A. Knapp, special agent, 
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with headquarters at Houston, Tex. The territory actually worked 
under the cooperative plan extends from Spofford, Tex., to Monroe, 
La., a distance of 600 miles east and west, and from Gralveston to 
Channing, Tex., nearly 600 miles north and south. During the season 
more than a thousand farmers^ meetings were held at which addresses 
were made by Doctor Knapp or his assistants. 

The plan followed on the cooperative farms was designed to accom- 
plish two things: (1) To keep the weevil in check by the fall burning 
of stalks, as set forth by the Bureau of Entomology; and (2) to force 
the crop to early maturity before the weevils have a chance to multiply 
and cover the field in sufficient numbers to cause serious damage, this 
result being attained by systematic and intelligent selection of seed of 
early varieties, by early planting, thorough preparation of the soil, 
the use of proper fertilizers, wide spacing, frequent cultivation con- 
tinued late into the season, and the control of plant growth by barring 
o£F and topping when necessary. 

RS8ULTB. 

That this method of growing cotton in weevil-infested districts was 
highly successful is amply attested by the reports of Doctor Ejiapp 
and his assistants in the field, as well as by hundreds of the cooperat- 
ing farmers themselves. With few exceptions the average yield per 
acre on the demonstration farms was from 50 to 100 per cent greater 
than on neighboring farms this year, or on the same farms in former 
years when cultivated under the old system. 

As an illustration of actual results obtained, the following cases are 
cited: 

Maj. J. S. Grinnan, Terrell, Tex., planted 100 acres of Rowden cot- 
ton, using 100 pounds each of mixed cotton-seed meal and phosphate 
per acre, and averaged over a bale to the acre on land which for the 
past ten years did not exceed one-fifth bale per acre. 

G. W. Alexander, Langston, La., planted 20 acres of Russell Big- 
Boll cotton on sandy land, fertilized with 250 pounds (one-third cotton- 
seed meal and two-thirds acid phosphate) per acre, the plants spaced 4 
feet between rows and 18 to 24 inches in the row, and averaged 700 
pounds of lint per acre. 

Wilson Bell, Luling, Tex., planted 7 acres of Mebane cotton on black 
sandy land, and averaged 412 pounds of lint per acre. 

J. T. Park, Madison ville, Tex., planted 4 acres of King's Improved 
cotton on post-oak upland, using 24 loads of stable and cow-pen manure, 
spacing 4 feet between rows and 2 feet in the row, and avei^aged 435 
pounds of lint per acre, where last year he made but 30 pounds of lint 
per acre. 

E. Courtney, Mount Lebanon, La., planted 1 acre of Bass cotton, 
using 300 pounds of acid phosphate and 100 pounds of cotton-seed 
meal per acre, spacing 4 feet between rows and 3 feet in the row, 
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and ^tbered 2,450 pounds of seed cotton, as compared with 1,000 
pounds of seed cotton per acre on similar adjacent lands under the usual 
cultivation. 

W. A. Castleberry,Minden, La., planted 6 acres of King's Improved 
cotton, spacing 6 feet between the rows and about 15 inches in the row, 
and made 665 pounds of lint per acre. 

W. M. White, Douglas, La., planted 2 acres of King's Improved 
cotton, spacing 5 feet between the rows and 18 to 20 inches in the row, 
and made 711 pounds of lint per acre. 

W. C. Porter, Terrell, Tex., planted 400 acres of King, Rowden, 
and Gibson cotton on land mostly sandy loam, spacing 5 feet between 
rows and 20 inches in the row, and made 265 bales. He realized from 
the sale of 245 bales and seed (20 bales and seed yet unsold) $13,475. 
His total expenses, including fertilizer, hired help, feed of work stock, 
estimated wear of tools, picking, etc., were $6,475, leaving a net profit 
for the year from cotton alone of over $7,000. 

The foregoing will serve as illustrations of what hundreds of other 
farmers have accomplished the past season. 

(6) DISTRIBUTION OP EABLY-MATURING VARIETIES OF COTTON. 

Under the direction of the Secretary of Agriculture 10,000 bushels 
of seed of three early -maturing varieties of cotton were distributed 
through the boll-weevil section. The varieties distributed were the 
King, Parker, and Shine. These varieties have all been very fully 
described in publications of the Bureau of Plant Industry. The seed 
was distributed through Members of Congress in each district, not 
less than 5 bushels being sent to any one individual. At the close of 
the season a circular was sent to each grower who had received seed, 
requesting a statement of the results obtained. 

The primary object of the work was to determine the value of these 
early -maturing sorts as compared with the common types grown. The 
reports on the different varieties distributed are divided into two 
classes, according to the character of the soil on which the results were 
obtained. Class 1 includes reports from the dark, heavy soils, while 
class 2 includes those from light grades of soils. There were 657 
reports on the King cotton, and these show that this variety matured 
nine days earlier than the common cotton confipared with it. It yielded 
an average of 85 pounds more seed cotton per acre than the common 
cotton. The yield was greater on the dark than on the light soils, both 
in the case of the King and the common seed. The percentage of King 
cotton damaged by the boll weevil was less than that of common cotton, 
and the percentage of damage from the boll weevil was reported a little 
less on dark than on light soils. 

There were 552 reports on Parker cotton which show that this variety 
was a little earlier than the common cotton. It produced an average 
of 24 pounds more seed cotton per acre than common seed. 

Digitized by CjOOQ IC 



508 YEARBOOK OF THE DEPABTMENT OF AGBIOULTUBE. 

One hundred and eighty-one farmers reported on the Shine cottoD^ 
and an average of their reports showed that it required seven days 
less to mature than conmion cotton. It produced 84 pounds more seed 
cotton per acre than common seed. 

Of the three varieties distributed, the Ejing gave the greatest aver- 
age yield. Each of the three varieties gave a better yield than com- 
mon varieties grown in comparison with it, and of these the King 
-cotton gave the greatest increase, while the Parker gave the least. 

(7) farmers' institute work. 

As a part of the work conducted by this Bureau, cooperation was 
effected with President Houston, of the Texas Agricultural and 
Mechanical College, with a view to aiding in the farmers' institutes 
conducted by that institution. The main object of the work was to 
acquaint the farmers with the most approved methods of cotton culture 
in oi*der to aid them in making a crop in spite of the weevil; in short, 
to induce them, if practicable, to adopt more up-to-date methods and to 
diversify their crops as far as possible. 

The localities which seemed to be most in need of the services of 
the institutes were carefully selected throughout the State with a view 
to reaching the greatest number of people. Every device for giving 
out notices of the meetings and for securing a large attendance was 
employed. Where institutes had already been organized, the services 
of their members were enlisted, personal letters were written to 
county officials, editors of county papers, and prominent and wide- 
awake farmers, and programmes announcing dates and places of 
meetings and lists of speakers and subjects were issued. The rail- 
roads and the press cooperated fully in this work and thereby made 
it much more effective. The lecturers comprised the director of the 
institute. Prof. J. W. Carson; practically all the members of the agri- 
cultural department of the college; and a number of special agents 
and other officers of the Department of Agriculture. In addition, 
there were volunteer speakers, including industrial agents of rail- 
ways and various practical farmers, where such could be obtained. 
Approximately 70 institutes were organized between September 1, 
1903, and September 1, 1904. Some of the more important subjects 
discussed at these institutes were: The advantage of organization; 
Cotton— varieties, culture, selection of seed; Corn — varieties, culture, 
selection of seed; Forage crops— alfalfa, oats; Irish potatoes — grow- 
ing, handling, marketing; Hog raising in the South; Foods and feed- 
ing; Cotton insect pests; The care and management of soils; How to 
maintain soil fertility; Commercial orcharding; Small fruits; Fruit 
and truck growing; Commercial fertilizers — their nature and use: 
Small canning factories for home use; Our agricultural college — what 
it is doing for the farmer; What the experiment stations are doing; 
Farming without rain; Creameries for Texas. 
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SOME BENEFITS THE FARMER MAT DERITE FROM 
GAME PROTECTION. 

By T. 8. Palmer, 
As9igUmt in Charge of Octme Preservaiionf Biohgical Survey, 

INTRODUCTION. 

Game protection in the United States has been developed along 
somewhat broader lines than in other countries. Its object is not 
solely to preserve a few animals and birds to furnish sport for a limited 
class, but to protect and increase useful species for the benefit of 
the people in general. It preserves not only game animals and game 
birds, but also birds of song and plumage and those which are bene- 
ficial as scavengers or as destroyers of injurious insects and noxious 
weeds. To a certain extent, also, it restricts the increase of injurious 
species and prevents the introduction of animals and birds which are 
likely to become pests. While receiving the support of the sportsman, 
it benefits the farmer by increasing the species which are useful to him 
in protecting him from the inroads of those which may injure his crops, 
and it furthermore commands the interest of that ever-increasing class 
of persons who find health and recreation in observing or studying 
naturie. 

RELATION OF THE FARMER TO THE GAME LAWS. 

The earliest game laws of the Colonies, among which may be men- 
tioned the acts passed by Connecticut in 1677, by Virginia in 1699, 
and by New York in 1705, were limited to deer. In the beginning of 
the eighteenth century protection was extended to birds, although at 
first to only a few species and for short periods of the year. Thus, a 
statute enacted in New York in 1709, one of the first measures of the 
kind, provided close seasons only for deer, turkeys, heath hens, par- 
tridges or ruffed grouse, and quail, and one passed in 1791 close seasons 
for heath hens, partridges or ruffed grouse, quail, and woodcock. 

Special laws for the protection of insectivorous birds, the birds of 
most interest to the farmer, were apparently not considered necessary 
until the middle of the nineteenth century. Such laws were first 
enacted by Connecticut and New Jersey in 1850, Vermont in 1851, 
Pennsylvania in 1853-1858, Massachusetts in 1855, and Ohio in 1857. 
West Virginia in 1869 seems to have .been the first State to extend 
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protection to all birds except a few injurious species." Subsequently 
more attention was paid to the question of enforcement and the work 
was placed in charge of special State officers known as game wardens 
or commissioners. In 1878 New Hampshire established a board of 
fish and game conunissioners and in the following year Delaware 
granted a charter to its State Grame Protective Association, which was 
placed in charge of warden work. In 1880 Maine extended the juris- 
diction of its commission of inland fisheries to include protection of 
game, and in 1886 Massachusetts and Ohio followed Maine^s example. 
In 1887 Michigan and Minnesota each authorized the appointment of 
a State warden, and in 1888 New York established the office of chief 
game and fish protector. Other States followed in quick succession 
until at the present time thirty-five have State game commissions or 
wardens. 

Simultaneously with the development of legislation for the protec- 
tion of game occurred another development intended to afford greater 
protection to landowners and tenants. This legislation took the form 
of penalties incorporated in the game laws for certain forms of trespass 
and enforced by game wardens as well as local peace officets. As 
early as the latter part of the eighteenth century the game laws of 
North Carolina contained provisions prohibiting hunting on another 
person's land without permission, and similar laws were subsequently* 
enacted in Virginia, Maryland, Tennessee, and other States. In some 
of these States hunters are now required to secure written permission 
from the owners of the lands on which they wish to hunt, and in the 
West during the last ten years trespass provisions have been still 
further extended to cover hunting along highways. The addition of 
these features to the game laws has made it easier to prevent and to 
punish trespass and has given landowners protection which they never 
enjoyed under ordinary trespass statutes. 

Recent years have witnessed a change in sentiment in regard to game 
laws. The idea formerly prevalent that game belonged absolutely to 
the person who captured it is fast giving way to the principle that it 
belongs to the State and may be captured and held in possession only 
under such conditions as the State permits. Recognition of this prin- 
ciple, which has been incorporated in the laws of a number of States, 
and has been affirmed by several of the highest courts, including the 

oltia interesting to note that the eame steps may be traced in the develoimient <A 
the English game laws, but that progress was much slower. Deer were protected by 
the Charter of Forests granted by King John in 1215; pheasants and partridges by an 
act prohibiting netting or snaring without permission of the landowner passed in 1494, 
in the reign of Henry VII; and wild fowl by a statute passed in 1533, in the reign of 
Henry VIII. Nongame birds were not protected until 1880, and even now have 
only a close season, usually five months or less (varying according to the county), 
between March 1 and August 1. In the United States nongame birds are protected 
throughout the year. 
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Sapreme Court of the United* States, is now becoming general and is 
necessary for a clear understanding of the complexities of modern 
game legislation. 

It should not be assumed, however, that because the State owns the 
game and fixes the seasons and methods of its capture that the farmers' 
rights have been ignored. On the contrary he still retains practically 
complete control over the game on his premises, since he can to a cer- 
tain extent fix the conditions under which it shall be taken and has 
absolute right to say whether or not it shall be hunted at all. To pre- 
vent the losses which might be caused by undue increase of certain 
species through protection, landowners are often allowed the privilege 
of killing birds or other small game whenever found destroying crops, 
and in Maine, Vermont, and Massachusetts persons who have sustained 
losses through depredations of deer may be reimbursed by the commis- 
sioners of fisheries and game if their claims are found to be reasonable 
and based on actual damages. 

GAME PROTECTION AS A CHECK ON HUNTING. 

Rapid increase in population, accompanied by great improvements in 
firearms and a greatly decreased cost of rifles, guns, and ammunition, 
has resulted in an enormous increase in the number of persons who 
hunt. In the absence of complete statistics it is difficult to ascertain 
how great this increase has been during recent years, but a few figures 
will emphasize the present number. Several States now require both 
residents and nonresidents to secure licenses before hunting. The 
returns for 1903 show that in ten of the States which have such a sys- 
tem, namely, Colorado, Idaho, Illinois, Michigan, Minnesota, Nebraska, 
North Dakota, Washington, Wisconsin, and Wyoming, the total num- 
ber of licensed hunters was 261,241. The largest numbers in any of 
these States were 78,823 in Wisconsin and 95,250 in Illinois, and the 
average in all was 26,124. These figures are still below the actual 
number, as it is not likely that every hunter obtained the required 
license; and even if such were the case, licenses are not needed by 
residents in Minnesota, or by anyone in Michigan or Wyoming hunting 
birds and other small game, or in Nebraska or Wyoming by any per- 
son hunting in the county in which he resides. 

The destruction which an army of 26,000 hunters roaming at will 
over any State might bring about is beyond computation. In the 
absence of game laws these persons would be free to hunt in every 
month of the year, to shoot game throughout the breeding season, to 
kill song and insectivorous birds for food or sport, to break up nests 
and destroy eggs, and to net or trap desirable species to the point of 
extermination. The tendency of the game laws has been constantly 
to restrict hunting, to shorten open seasons (in the case of quail to two 
or three months, except in the South), to prohibit all shooting during 
the spring and early summer, to protect nongame birds throughout 
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the year, and to abolish netting and trapping entirely. Thus, the 
farmer is saved the annoyance of hunters tramping through his grow- 
ing crops and killing the birds which protect his orchards and gardens, 
or trapping the more valuable species which nest about his premises. 

PROTECTION OP PROPERTT. 

Still further protection to his property is afforded the farmer by 
modern game law?. Under the common law and under the statutej^ 
of many of the States the landowner has the right to eject trespassers 
from his premises and to collect damages for any injury which they 
may have done to his property. In the case of hunting, however, 
certain conditions exist which render it difficult for the rural land- 
owner to obtain the full benefit of the trespass law. If his property 
embraces several hundred acres, or if much of it is wooded or rolling 
land, it is by no means easy to patrol the place or to apprehend per- 
sons in the act of trespassing. Moreover, unless the land is under 
cultivation, inclosed, or properly posted, it may be difficult to collect 
any damages for shooting on the premises. Even if these obstacles 
do not exist the landowner often prefers to put up with more or less 
annoyance or loss rather than incur the ill-will of his neighbors by 
enforcing the trespass laws against them; not only because such action 
on his part would disturb friendly and pleasant relations, but because 
in some sections retaliation would probably follow in the form of loss 
of poultry, hogs, or sheep, a hamstrung horse, or even a burned barn. 
Recently a still more aggravated form of trespass has developed in 
some States which have received a large influx of inmiigrants from 
southern Europe. These newcomers, ignorant both of the language 
and of the law, frequently mistake liberty for license, and, free from the 
restraints to which they were accustomed in their own country, 
imagine that thej^ can hunt birds of all kinds without restriction as to 
place or season. When thus engaged they throw down rail fences, 
trample grain, steal fruit, or commit similar depredations, and meet 
remonstrance or interference on the part of the owner with stolid 
indifference or a resentment which occasionally leads to personal 
encounter. Conditions like these would be intolerable were remedies 
not provided outside of the trespass law. 

Recognizing the importance of affording protection to ^e land- 
owner as well as to the game, the legislatures of many States have 
incorporated in the game laws special provisions for the protection of 
farms. In a dozen or more States it is made a criminal offense, pun- 
ishable by a fine of from $5 to $25 or more, to hunt on inclosed or 
posted lands. It is also an offense in Indiana, Ohio, and Tennessee, 
and in some of the counties of North Carolina and Virginia, to hunt 
without written permission of the landowner; in Minnesota, North 
Dakota, Oi*egon, and Wisconsin to enter standing grain; in Texas to 
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enter or hunt on any inclosed land comprising less than 2,000 acres in 
one inclosure, and. in West Virginia to discharge firearms on another 
person's land within gunshot of an occupied dwelling even after secur^ 
ing permission to hunt on the premises. 

Shooting from the highway is a form of trespass which is often as 
annoying as it is difficult to control. A landowner who has no means 
of redress against irresponsible hunters killing game along the road 
adjoining his place or shooting over his fences and perhaps injuring 
his stock or poultry is not in a position to secure complete protection 
for his premises. So troublesome has this form of trespass become, 
particularly in some of the Western States, that special penalties have 
been provided for shooting along the road. When the nature of the 
highway is considered sueh legislation is not unreasonable. Sports- 
men sometimes assume that a highway is public property, and if 
shooting is done in the open season there is no trespass. But unless 
legal provisions declare otherwise, public interest in the highway is 
limited to a ^specific purpose, that of travel, and all other rights in it 
belong to the landowners^ upon whose property it lies. The wisdom 
of special legislation to prevent this form of trespass has been recog- 
nized by several States, and provisions for the purpose, incorporated 
in the game laws, were adopted by Kansas in 1886, by Iowa in 1897, by 
Colorado in 1899, by Nebraska and West Virginia in 1901, and by 
Oklahoma in 1903. 

The enforcement of these and other provisions of the game laws is 
delegated to game wardens and their deputies, to whom complaints 
may be made or who niay be called upon to apprehend and prosecute 
offenders. In Wisconsin, in the open season of 1904, 90 salaried 
wardens and deputies were on duty, and in Illinois 114. It can readily 
be seen that with the extension of the telephone system into rural 
districts a constabulary of this kind properlj^ organized and supervised, 
and devoting its entire time to the work, may afford protection far 
beyond the power, of regular peace officers. In some parts of the 
States mentioned it is only necessary to notify the nearest warden by 
telephone of the fact of hunting on the premises, or of the name of the 
trespasser, and the officer will apprehend and prosecute the offender 
without annoyance or loss of time on the part of the landowner. 

PROTECTION OF USEFUL BIRDS. 

Weeds and injurious insects cost the farmers of the United States 
millions of dollistrs annually,' both in direct losses and in expenditures 
for labor and materials necessary to protect their crops. Anything 
which tends to reduce the number of weeds or to check the ravages of 
injurious insects is therefore a direct benefit. Among the most potent 
natural agents in checking such losses are insectivorous and seed-eating 
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birds, and the importance of their preservation, while difficult to meas- 
ure in dollars and cents^ is self-evident, since it may mean tJie differ- 
ence between large profits and heavy losses. The food habits of the 
more important common birds are discussed at length in the publica- 
tions of the Biological Survey, and it will be sufficient here to recall 
merely a few examples mentioned by Prof. F. E. L. Beal* to show 
the vast quantities of insects and weeds destroyed by certain species 
under favorable circumstances. The common meadowlark is perhaps 
one of the most valuable of all birds, for more than half of its food 
consists of harmful insects and the vegetable portion of its fare is 
largely made up of seeds of injurious weeds. The nighthawk, which 
is almost exclusively insectivorous and usually supposed to feed on 
insects which fly some distance above the ground, has been shown to 
feed on grasshoppers, as many as 60 being found in a single stomach. 
A single stomach of the yellow-billed cuckoo has been found to con- 
tain 217 fall webworms and another 250 American tent caterpillars. 
Two flickers were each found to have eaten 3,000 ants and athird 5,000. 

Dr. S. D. Judd^ has called attention to the quantities of insects 
captured by birds to feed their young. In the case of the kingbird 
one-half the stomach contents of 14 nestlings consisted of crickets and 
grasshoppers. In feeding a brood of three young wrens about three- 
fourths grown the mother was observed to make 110 visits to the nest 
in a period of less than eight hours, and in this time she fed the nest- 
lings 178 insects and spiders, among them being 14 grasshoppers, 32 
May flies, 54 caterpillars, and 13 spiders. 

Even more striking examples may be found in the case of some of 
the seed-eating birds. From a study of the tree sparrow made some 
years ago in Iowa, Professor Beal estimated that the quantity of weed 
seed destroyed by these birds in the State in a single season amounted 
to 875 tons. In examining stomachs of doves he found one con- 
taining 7,500 seeds of the yellow wood sorrel {Oxalis stricta) and 
another 9,200 miscellaneous seeds, chiefly weeds. The total quantity 
of weed seeds destroyed by such birds as these in the course of a 
season is almost beyond computation. Under modern game laws com- 
plete protection throughout the year is extended to nongame birds. 
In the case of the dove, however, which is often considered a game 
bird, an open season for hunting is provided in a few States, although 
the tendency is to remove it from the game list on account of its 
importance as a weed destroyer. 

PROTECTION AGAINST INTRODUCTION OP INJURIOUS SPECIES. 

The benefits of protection already mentioned are evident, but the 
advantages of preventing the losses which may result from thought- 
less or ill-advised introduction of injurious species are less obvious. 

a Farmers* Bulletin 54, Common Birds in Relation to Agriculture, revised ed. 1904. 
& Yearbook of the Department of Agriculture for 1900, pp. 416-426. -^ 
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It is impoBsible to estimate in advance what the damage will be, but 
the history of the rabbit in Australia, the mongoose in Jamaica and 
Hawaii, the English sparrow in the United States, and a number of 
other species in Australia and New Zealand shows the dangers which 
exist in permitting experiments in acclimatization of animals and birds 
to be made without restriction. In all such cases it is the farmer who 
suffers directly by the destruction of his crops or indirectly by insect 
pests which increase as a result of the diminution of their natural 
enemies. 

In recognition of this fact Congress, in giving the Department of 
Agriculture jurisdiction over matters pertaining to game protection, 
also prohibited the importation of injurious mammals and birds, and 
intrusted to the Secretary of Agriculture the duty of determining 
what species were likely to become injurious and how they could be 
prevented from gaining a foothold in this country. Under authority 
of this act the Secretary of Agriculture, with the cooperation of the 
Secretary of the Treasury, has carried into effect a system of permits 
for the entry of nearly all wild animals and birds brought into the 
United States, with special inspection when necessary. Every person 
who wishes to import wild birds alive must first obtain authorization 
from the Department of Agriculture. While the Cape Colony and some 
of the States of Australia have similar restrictions on acclimatization, 
no other government in the world has gone so far or extended protec- 
tion over such an area of country in the effort to protect itself from 
the evils attendant upon ill-advised acclimatization. 

Several of the States cooperate in and supplement this work. The 
State board of horticulture of California, by its organic act passed in 
1883, was authorized among other things to make regulations to pre- 
vent the spread of fruit pests. In 1894 the board adopted a regulation 
prohibiting the importation into the State of animals or birds detri- 
mental to fruit or fruit tr^es, and requiring the destruction of any 
inadvertently brought in. Maine, in 1899, enacted a law prohibiting 
the introduction of wild birds or animals of any kind into the State, 
except upon written permission of the commissioners of inland fisheries 
and game. Colorado in the same year established a requirement that 
importers should obtain certificates from the State game and fish com- 
missioner before bringing game or fish into the State for propagation. 

FINANCIAL BENEFITS. 
DIBSCT BENEFITS. 

That the game on the farm has a money value is not always recog- 
nized, or, if so, seldom receives due consideration. Rabbits, quail, 
grouse, and other game taken during the open season afford not only 
an important addition to the table, but may save considerable expendi- 
ture for other meat. The value of this game is, therefore, not merely 
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the small amount it would bring in cash or in provisions at the coun- 
try store, but rather what it saves in the cost of other meats; and it 
is greatly to the advant^e of the landowner to utilize the game upon 
his own table instead of disposing of it at the store. It is true 
that without game laws a small number of rabbits, quail, or other 
resident game might be retained on a farm of sufficient extent. But 
on many farms the stock would soon be depleted, and in the case of 
migratory game adequate protection both northward and southward 
is necessary to enable anyone to secure birds in abundance, and this 
protection can be had only through the medium of State laws. 

Under some circumstances the game on the farm may be made to 
yield a higher cash return by utilizing it in other ways than for market 
or for the table. In the case of quail, dead birds are worth from $1 
to $3 a dozen, but live birds for propagating purposes may easily be 
sold at $5 a dozen. In fact, in 1904 the demand for live quail was so 
great that some sales were effected at $10 a dozen, and eve at thb rate 
the supply was entirely inadequate. With the increasing scarcity of 
game it is more than proba le that the demand for birds for restock- 
ing covers will show a steady increase. At present a suj^ly of from 
100,000 to 200,000 a year would probably be requir d to meet needs 
for this pui^pose, and there is no apparent reason why this demand 
should not greatly increase in the future. Still better prices may be 
obtained by the farmer if instead of selling the dead game for market 
or disposing of the live birds for propagating purposes he will lease 
hunting privileges on his farm. These privileges may be rented by 
the day or by the season, and may be accompanied with charges for 
board and lodging, the use of a team, or the time of a boy to act as 
guide, and will thus net a very profitable return. If the number of 
birds killed be limited, to prevent the stock from being p>ermanently 
reduced, such leases may be continued almost indefinitely. 

INDIRECT BENEFITS. 

Reference has just been made to the demand for game ior propaga- 
tion. With the increase in private preserves and game protective 
associations it is probable that such demands wiirbe greatly extended 
in the future, not only in the case of quail, but of other birds as well. 
The raising of game birds in captivity has not yet been reduced to a 
practical basis in this country, except in the case of pheasants, but that 
such will be the result of experiments now being made is scarcely open 
to question. In a few cases quail, prairie chickens, mallards, wood 
ducks, and wild geese have been satisfactorily propagated, and during 
the past season, in at least one instance, ruffed grouse were success- 
fully raised in captivity. It is claimed by those who have < xperi- 
mented along this line that prairie chickens and pheasants can be 
•H^ised with no more trouble or loss than turkeys. When methods 
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have been perfected so that some certainty will attend such efforts 
the members of the farmer's family may find in this branch of game 
protection a new and profitable source of income. With pheasants 
ranging in price from $3 to $15 or $20 per pair and wood ducks from 
$15 to $25 per pair it would seem that even with the special care 
required better returns might be received than from ordinary invest- 
ments in poultry raising. 

Indirectly the systematic protection of game and fish may be the 
means of developing resources which will greatly benefit the farmer. 
Visitoi*8 who come to hunt, fish, or spend their vacations not only 
bring considerable sums of money into the State, but furnish employ- 
ment of various kinds. They require board and lodging which can 
often be had in country homes to the advantage of the boarder as well 
as the owner. Their presence may also provide increased home 
markets for poultry, eggs, butter, milk, and other farm products and 
may render possible the maintenance of improved railroad and tele- 
phone service in outlying districts. A striking illustration of these 
conditions may be found in the case of Maine. In 1904 the license 
fees collected from nonresidents who visited the State to hunt big 
game amounted to $25,365. The reports show that 1,942 guides were 
registered, who were employed altogether 87,785 days, and earned at 
a fair estimate $3.50 per day, or a total of $307,247.50. Two years 
ago the commission of inland fisheries and game made a careful inves- 
tigation of the number of nonresidents who visited Maine outside of the 
seaside resorts and the amount of money which they spent in the State. 
These figures showed that in the summer of 1902 the number of non- 
resident visitors was 133,885, that their presence gave employment 
to 1,401 men and boys, and to 2,564 women and girls, whose wages 
amounted to $267,934. The amount spent for i-ailroad fares and inci- 
dental expenses was not reported, but the expenditures for board alone 
amounted to $1,371,201. The permanent financial benefit thus derived 
by the State from nonresident travel has been summarized by Senator 
W. P. Fry e« as follows: 

In all times of business depressions and distress, financial panics and consequent 
unemployment of labor, so seriously affecting the country, the State of Maine has 
Buffered much less than any other State in the American Union, mostly, if not 
entirely, due to the large amount of money left with us by the fisherman, the sum- 
mer tourist, and the fall hunter — the seeker after change, rest, and recreation. 

SOME PBACnCAL ILLUSTRATIONS. 

Several plans have been devised for bringing farmers into closer 
touch with sportsmen and increasing the practical benefits which the 
former may derive from impartial enforcement of the game laws. Of 
these plans three may be mentioned to illustrate the different methods 
of reaping the benefits of game protection. 

<>Rept Comm. Inland Fisheries and Game of Maine, for 1902, p. 21. 
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OOHNBCnOUT. 

The Connecticut Association of Farmers and Sportsmen for the Pro- 
tection of Ghtme and Fish was organized on August 10, 1888, at Hart- 
ford,- Conn.* Its general purposes were expressed in its title, but 
more specifically it undertook not only to protect game and fish 
but ^^ to protect the farmers against those persons who mutilate stock, 
tear down fences or walk, and do shooting on Sunday," and ^^ to make 
and prefer information against violators of such laws, and to detect, 
prosecute, and bring to justice all offenders against such laws, and 
punish them according to law, and supervise such prosecution/' For 
fifteen years this association devoted its attention with much success 
to its special field of work. One of the duties undertaken was to break 
up the practice of snaring grouse for shipment and sale contrary to 
law. In this it was so successful that during the first year it secured 
a number of convictions and did much to restrict the killing of game 
in close season. 

ILLINOIS. 

Under the name of the Rockford Township Farmers' Association an 
orglinization was effected in 1901 in northern Illinois for the purpose 
of mutual protection against indiscriminate hunting on farms owned 
or rented by the members. The constitution and by-laws are very 
simple. By one of the by-laws each member is required to post 
notices in five or more conspicuous places on his land prohibiting 
hunting or trespassing, and by another to interview any person found 
hunting on the premises whenever it is possible, and in case such per- 
son persists in hunting after being warned, to go before the nearest 
justice of the peace and cause a Warrant tor trespass to be issued 
against the offender. Each member retains the right to grant to any 
person the privilege of hunting on his farm in his company, and under- 
takes to promote the strict enforcement of the game laws of the State. 

The association has now been in existence for four years and num- 
bers about 75 members. It has had under its care from 12,000 to 
15,000 acres of rich farming land lying north of the town of Rockford, 
111. This land is rolling prairie planted in wheat, corn, oats, and 
orchards. The association has been remarkably successful in carry- 
ing out its objects. Unauthorized hunting has been stopped, not 
only on the farms, but also along the highways. Prairie chickens 
and quail are increasing in numbers and nongame birds are abundant. 
The members are personally interested in the increase of game birds 
on their premises, and guard their bevies of quail with jealous care. 
As an instance of this feeling it may be stated that one of the mem- 
bers, on being asked whether game was increasing on his place, 
replied that he now had a large bevy of quail, and added that be 

a Forest and Stream, XXXI, pp. 65, 125, ISSS. 
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valued them so highly as insect destroyers that he could better afford 
to have his chickens killed than his quail. 

At the outset some trouble was experienced in having the lands 
properly posted. Difficulty was also encountered in apprehending and 
convicting trespassers on account of the time the complainant had to 
take from his work in case of an arrest, and the additional discourage- 
ment caused by frequent failure to convict or small fines. In 1899 
a provision was incorporated in the Illinois game law imposing a 
fine of from $3 to |15 for hunting with dog or gun on the lands 
of another without permission. It also became the duty of the game 
wardens to enforce this law. Each county in the State has a game 
warden, and with the telephone system now extended in all directions 
from Rockford the members can communicate at a moment's notice 
with the local warden. Convictions have been secured with more 
certainty, and these have had a beneficial influence in deterring illegal 
hunting. The change in the law has required less active work on the 
'part of the members in posting their lands and following up offenders, 
but it has enabled the association to carry out its objects so much more 
effectively that the members feel that they have a personal interest in 
the game law and are heartily in sympathy with a strict enforcement 
of its provisions. 

NOBTH GABOLINA. 

The North Carolina laws prohibiting shooting on another person's 
land without permission of the owner, to which reference has already 
been made, were first enacted in the latter part of the eighteenth cen- 
tury. Not until recently, however, have the full benefits of these laws 
been realized. Within the past fifteen years a system of leasing has 
been inaugurated, which seems to meet with considerable favor, as it 
secures to the owner a substantial financial benefit. These leases 
have been most numerous in the north central part of the State, in the 
counties of Davidson, Forsyth, Guilford, Moore, and Randolph. It 
will be sufficient, by way of illustration, to describe the system as 
applied in Guilford County. This county comprises 680 square miles, 
a little more than one-half the area of Rhode Island. It contains two 
important towns, Greensboro and Highpoint, and its total popula- 
tion in 1900 was about 40,000. The farms average about 100 to 200 
acres in extent. The principal crops raised are wheat, corn, cotton, 
fruit, and vegetables. Quail and rabbits abound nearly everywhere; 
in fact, quail are probably more abundant in this part of the State 
than in any other section of the country east of the Mississippi River. 
This condition is due in part to the present state of agriculture and 
the acreage in woodland or thicket, which furnishes excellent cover 
for the birds. At present about 150,000 acres, or more than one-third 
the area of the county, are under lease for private game preserves. 
These preserves do not interfere in any way with the cultivation of 
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the land or the rights of individoals. In most cases they have not 
resulted in the restriction of the ownership of the land to a few per- 
sons, nor has there been any attempt to restore the land to its original 
. wild condition; but, on the contrary, every encouragement is given for 
its cultivation, while in some cases cowpeas are freely distributed by 
the lessees for the purpose of improving the soil and at the same time 
affording better food for the birds. These preserves vary in size from 
a few hundred to 12,000 or 15,000 aci'es each. They are sometimes con- 
trolled by one or two individuals, though more frequently by several 
persons associated together for the purpose. Comparatively^ litUe 
land is bought, but nearly all is held under lease. An arrangement is 
entered into whereby the owners of adjoining farms agree to permit 
no hunting on their land, except by the lessee pr his friends during 
the open season, and the lessee either makes a cash return for the hunt- 
ing privil^e or agrees to pay all taxes on the property. The ordi- 
nary tax rate outside of the towns aven^s about 7 cents per acre, 
and the amount paid for renti^ varies from 5 to 10 cents. Some 
leases are good for only one year, others for five or ten jears, with 
the privilege of renewal. 

In the case of one of the earliest of these preserves, near Highpoint, 
the lessee owns no land, but leases nearly 12,000 acres on a cash basis, 
and his annual disbursements for rental alone reach $1,200. More 
than one-third of the total real-estate tax of the county outside of the 
towns is now paid by hunting leases, and, in some cases, in which a 
special township school tax has been imposed, this is also paid by the 
lessees. In other words, the farmers, by merely keeping trespassers off 
their lands and joining their neighbors in leasing the hunting privileges 
to certain individuals or associations, are relieved entirely from their 
real-estate taxes or receive an equally large or even a larger amount in 
cash each year. Sometimes the lessees hunt very little or perhaps not 
at all during the season, in which cases the owners may for a year or 
more enjoy immunity from hunting as well as from taxation. 

The satisfactory working of the North Carolina plan will doubtless 
cause it to be adopted in other States. As a simple and comprehensive 
method of meeting the conditions resulting from the ever-increasing 
number of hunters and the growing scarcity of game it has much in 
its favor. It has the advantage of permitting the sportsman to enjoy 
his favorite pursuit, at the same time protecting the game from 
excessive slaughter, and it relieves the farmer from the annoyances to 
which he is often subjected by unprincipled or inconsiderate hunters. 
Finally, it brings a substantial return to the owner for the use of the 
hunting privileges of his land, and thus equalizes the obligation betweer 
the farmer and the sportsman. 
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STATE PUBLICATIONS ON AGRICULTURE. 

By Charles H. Greathouse, 
Of the Division of Publications. 

GENERAL VIEW OF PRESENT CONDITIONS. 

Books on agricultural subjects are published by nearly all the States 
and Territories of the Union and distributed free to farmers and others 
interested in farming. Some States only report the transactions of 
the principal agricultural organizations; others gather data on crops 
with care and make extended investigations along the line of agricul-, 
tural improvement and for defense against dangers to agricultural 
interests; and they publish the results of Uieir work quite fully, some 
of them elaborately. It is to be observed that experiment station 
publications are not being considered in this discussion. 

Each State conducts its publishing independently of all the other 
States and of the General Government, and the books are distributed 
without consultation or coopemtion between the distributing oflScers. 
As a consequence there is no orderly division of the field in which all 
are working toward the same end, viz, the discovery, elucidation, 
and dissemination of truth helpful to farmers. Duplication of effort 
occurs to a considerable extent, and the more progressive farmers are 
often burdened with studying, or at least looking over, several books 
where one would be sufficient. It is such duplication of work as this 
among experiment stations that is avoided by cooperation with the 
Office of Experiment Stations of the Department of Agriculture. 

Nevertheless, the State governments publish and spread among 
farmers and students of agriculture much valuable information that 
would otherwise be lost, and a generous emulation, which makes for 
progress, is aroused among the States. 

DEVELOPMENT OF STUDY AND PUBLICATION. 

The first work in agricultural investigation within the borders of 
this country was done in the colonies. New York, Pennsylvania, and 
Massachusetts perhaps took the lead in the study of farm problems, 
as they did in publication of methods and results of inquiries in per- 
manent form; but much good work, including considerable publica- 
tion, was done also in Maryland, Virginia, and South Carolina. 

The long struggle for independence weakened the colonists in every 
line of industry and not least in agriculture; it was some time after 
the organization of the present government before investigations of 
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farm processes and pYoblems resumed their course. A beginning of 
renewed activity was manifested in the formation in New York, 
Massachusetts.! and Pennsylvania of societies for the promotion of 
agriculture. These were followed by similar societies in other States. 
In general in this country the formation of such State agricultural 
societies has preceded and led the way to the establishment of State 
government offices for the promotion of agricultural interests. The 
publication of the transactions of these societies usually has given an 
important series of volumes antedating the State reports on agriculture. 
Frequently these society transactions are embodied in and form a lar^e 
IMirt of the State reports. In some cases the work of the society has 
l)een completely replaced by that of the State government and the 
semipublic organization has practically ceased to exist. The directioii 
of progress seems to be from an ^ricultural society to a State board 
of agriculture whose secretary prepares a report including the trans- 
actions of the agricultural society, and finally to a State department of 
agriculture with a commissioner who is responsible for the substance 
as well as the form of the report, in which he deals mainly with the 
work done under his direct supervision. Under all these conditions 
the printing has commonly been done at public expense. 

SOME OF THE MORE IMPORTANT SERIES. 
NEW YORK. 

The New York reports run back at least to 1791, when " a respecta- 
ble number of citizens," with Hon. Ezra L'Hommedieu in the chair, 
met to form a society for the promotion of agriculture and manu- 
facture. On February 26 in that year, with Hon. John Sloss Hobart 
presiding, the society adopted rules and regulationa and elected Hon. 
Robert R. Livingston president. A bulky volume of 462 pages pre- 
serves the transactions and important papers of this organization from 
1791 to 1798, inclusive. One of the secretaries was Dr. Samuel L. 
Mitchell, whose historical work was at times the object of Irving's 
satire. Under a new incorporation the name of the organization 
became *'The Society for the Promotion of Useful Arts," and other 
reports were printed. 

The New York board of agriculture reports, well edited and 
printed, in three volumes, cover the period from 1821 to 1826. The 
last volume has 558 pages, with an index, and contains several plates. 
In 1832 an effort was made to establish the New York State Agri- 
cultural Society, but it was not until 1841 that work was actually 
begun. From that date runs an unbroken series of substantial, useful 
volumes, one for each year, until 1895, when the New York depart- 
ment of agriculture was established. Its reports have since been 
issued in several volumes each year, and form an important source of 
agricultural information. 
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The Massachusetts Society for Promoting Agriculture was estab- 
lished in 1792 and published numerous papers, but the State series 
may be said to begin with four volumes prepared by Rev. Henry 
Colman for the years 1837-1840 and printed by the State. Abstracts 
of county society returns were authorized in 1845 and were published 
till 1852. The first contained 198 pages, without illustration. In 1847 
the title "Agriculture of Massachusetts" began to be used, but not 
until 1853 do the State board reports appear. In 1865 Charles L. 
Flint, whose labors as secretary are memorable, changed the form of 
the report so that each annual covers part of two calendar years, and 
these volumes, called *' second series," run from 1865-66 to 1879-80. 
In 1880 another report was printed, and from that time each report 
covers one calendar year. In 1893 an index of the reports from 1837 
to 1892, by Frederick H. Fowler, was published. 



PENNSYLVANIA. 



The Pennsylvania reports as they appear in the libraries begin with 
eleven volumes of the Pennsylvania Agricultural Society issued from 
1854 to 1876; but it is known that many publications giving the trans- 
actions of the earlier societies were printed before that time. Among 
these are memoirs of the Penn* Agricultural Society, 1824, and of the 
Philadelphia Agricultural Society, 1808-1826. The volumes of State 
board reports ^te from 1877, one for each year, and close with 1894. 
In 1896 the Pennsylvania department of agriculture was established, 
and the reports from that year till 1903 were issued in two parts for 
each year. They furnish a large amount of information. In 1902 
part 1 contained 1,029 pages, with numerous plates, and part 2, 323 
pages. The one volume report of 1903 contains 957 pages. 



WESTBBN AND SOUTHERN. 



The Ohio board of agriculture was established in 1846, and reports 
were published annually till 1857, when a second series was begun 
which continued till 1877. In 1878 the name '* second series" was 
dropped, and the reports continue till the present. The volume for 
1902, distributed in 1904, contains 966 pages. Farmers' institutes 
occupy 226 pages; crop and other statistics, 169 pages; horticulture, 
including orchard inspection, 194 pages; the live-stock commission, 21) 
pages. The ti-ansactions of the board for both 1902 and 1903 are pub- 
lished in this volume. 

The Indiana reports begin with 1851-52 and run to the outbreak of 
the war. Then the great excitement due to raising and equipping 
troops caused a discontinuance till 1867, when a report was issued cov- 
ering the transactions of the State Agricultural Society for the years 
1862-1867. The editor of that volume says the society's room in the 
statehouse was taken in 1861 for military purposes, the geological 
specimens were *' jumbled into boxes in the cellar," and the books.,;^ 
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papers, etc., scattered. The series then continues in unbroken line to 
1903. The volume of 1899 contains 1,091 pages, illustrated. 

Similar reports covering very nearly- the same period were issued 
by Illinois. Since 1871 these have come from a State department of 
agriculture; and while the later reports have contained little more than 
details of awards, etc., at the State fair, the reports of farmers' insti- 
tutes started in 1896 are full of information and suggestion; also, the 
Illinois Horticultural Society prints valuable reports. 

Iowa reports begin with 1864. The second issue, in 1855, is a pamphlet 
of 44 pages. From 1856-57, when a volume of 458 pages was published, 
there is a good series, including the 1903 report, issued in 1904, which 
contain^ 736 pages, with illustrations and index. The horticultural 
society reports form an interesting series beginning with 1867. 

North Carolina, Georgia, Kentucky, and Tennessee have publica- 
tions antedating the civil war, which give valuable information on farm 
resources and farming in the South Atlantic section and the southern 
Ohio Valley. The Missouri reports became of special value after 1 865, 
when the State board of agriculture was established. The Michigan 
and Wisconsin series have been steadily maintained in a high d^^ree 
of usefulness since 1849 and 1851, respectively. An index for the 
Michigan reports, 1849-1888, was published in 1889. Kansas has 
twenty volumes, biennial since 1876, and many smaller publications, 
including quarterlies. The Nebraska reports have been usefully kept 
up since 1868, mainly by the efforts of ex-Governor Robert W. Fur- 
nas, who was president of the board then and is secretary now. 

NOTES FROM THE REPORTS. 

Even a running examination of these books brings to light informa- 
tion at times mainly curious, but also very often valuable. 

The Indiana report for 1859-60 contains a letter from Alexander 
von Humboldt, written in 1858, the year before his death. He says, 
after mentioning the aid of the American minister: 

I have received the important reports of the Indiana board of agricaltare; and if 
I have deferred bo long to offer the homage of my respectful acknowledgments to the 
pre8i<lent of that noble institution, the delay was caused only by indisposition. 

The volumes of the transactions which I have been able to peruse prove that at 
Indianapolis they know how to manage the interests of agriculture with intelligent 
sagacity and understand the improvement of natural resources. 

The report by William S. Wait, of Greenville, 111., secretary of the 
Bond County Society, dated January 2, 1855, shows that a practi<*e 
which has of late years received much attention and found a plac« at 
the St. Louis World's Fair was begun in that region long ago. Mr. 
Wait says: '*In order to encourage the boys to work, premiums are 
offered for the best acre of corn grown and cultivated by any person 
under 21 years." 

Between the covers of a single New Hampshire report, 1850-1862, 
are four short addresses by Franklin Pierce and Daniel Webster, both 
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eaiivee of the State. In 1861 Mr. Webster, in one of his last public 
speeches, raised his voice against '' a spirit of disunion " which would 
surely " lead to destruction." 

The fiftieth anniversary (1902) meeting of the Massachusetts board was 
addressed by the late ex-Governor George S. Boutwell, among others. 
He told how in the fifties he brought a mowing machine to his farm. 
His foreman said he could not run it, and anyway two good men could 
do as much as the machine. But Mr. Boutwell told the foreman's 
15-year-old boy he would add 50 cents a day to his wages if he would 
run the machine, and after two days the father changed his opinion. 

A new way of keeping dirt roads in good order is presented in the 
Missouri report for 1902 by its originator, Mr. Ward King, of Mait- 
land, Mo. It is very simple. Mr. King states that by di"agging with 
'*an old post and a frost-bitten pump stock" pinned together, he kept 
the clay road near his place in good condition, except just after a rain or 
a big thaw. He improved his method by splitting logs in half to make 
the drag, and by the use of nine such drngs he and his neighbors in less 
than a year made the 4 miles to Maitland the best dirt road he ever saw. 
The special points of his method are to hitch to the drag so as to draw 
the earth toward the center of the road, and promptly at the begin- 
ning of every thaw and after every rain to drag the surface of the road 
smooth, so as to leave no holes, ruts, nor hoof prints to hold water. 

The late Col. J. H. Brigham, Assistant Secretary of Agriculture, 
read a paper on irrigation of arid lands, at the State Farmers' Institute 
at Columbus, Ohio, in January, 1903, which appears, with an interest- 
ing discussion of it, in Uie Ohio report for 1902. Colonel Brigham, in 
closing his remarks, said millions of acres would be sold under the 
stimulus of the new movement **that never can be irrigated or farmed 
successfully." 

PRESENT CONDITIONS. 

The ofiScials in charge of agricultural interests in the several States 
and Territories of the Union so far as they could be reached, have 
stated, for use here, the conditions and methods of their work at the 
close of the calendar year 1904. 

PUBLICATION. 

Annual reports are issued by California, Connecticut, Colorado, 
Delaware, Hawaii, Illinois, Indiana, Iowa, Kentucky, Louisiana, 
Maine, Massachusetts, Michigan, Minnesota, Missouri, Nebraska, New 
Jersey, New York, Ohio, Oklahoma, Pennsylvania, the Philippine 
Islands, Porto Rico, Rhode Island, Texas, Vermont, Virginia, and 
Wisconsin, The Colorado report is bound in the same cover with the 
Experiment Station Report. 

Biennial reports are published by Arkansas, Florida, Idaho^ Kansas, 
Montana, New Hampshire, North Carolina, North Dakota, West 
Virginia, and Wyoming. From Arizona, Maryland, New Mexico, 
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Tennessee, and Washington are issued handbooks showing resources and 
products, which furnish information for intending settlers. Georgia 
has an annual report on chemical fertilizers and publishes a handbook 
of resources. Oregon and South Dakota do not now publish reports, 
and from Alabama, Mississippi, Nevada, South Carolina, and Utah no 
satisfactory data were obtained. California, Maryland, Nevada, South 
Carolina, Tennessee, Texas, and Utah publish farmers^ institute pro- 
ceedings; so, also, do 22 other States in addition to their regular series 
of annual or biennial volumes. Many States also publish reports of 
horticultural societies and other agricultural organizations. Massa- 
chusetts, Missouri, North Carolina, Pennsylvania, and Wisconsin pub- 
lish monthly bulletins, while West Virginia publishes a monthly 
agricultural paper. Other States publish bulletins at irr^ular inter- 
vals, some in series, some not. Pennsylvania has such a series which 
numbers over 130 very useful pamphlets. Maine and Kansas publish 
quarterly bulletins. 

DISTRIBUTION. 

The distribution of these publications is effected mainly through the 
mails. When issued regularly as often as quarterly they go thi:oug'h 
the maib at the second-class rate, 1 cent a pound. This privilege is 
given by an act of Congress of June 6, 1900, passed largely throug-h 
the efforts of the North Carolina department of agriculture. In some 
States an appropriation for postage is provided, but occasionally the 
postage on an important book is charged upon the applicant 

The State reports are sent to the members of the legislature, public 
libraries, farmers, and citizens interested in farming. The quarter- 
lies, monthlies, and irregular bulletins are sent to nearly the ^.nie 
classes as the reports, but more attention is paid to getting them into 
the hands of persons actually engaged in farming. Any farmer who can 
give satisfactory evidence that he intends to use the book in connection 
with his work can usually obtain any State agricultural publication 
without cost. In West Virginia the monthly farm paper is sent at 
the nominal subscription price of 5 cents a year. 

Distributing oflScers have regular mailing lists, some of them num- 
bering several thousand, and the remainder of the books after lists are 
supplied are sent on application. The editions of annual reports 
range from 2,500 copies in Delaware to 31,600 in Pennsylvania. Of 
the farmers' institute reports, the numbers range from 1,000 in Indiana 
to 6,000 in Wisconsin. 

The printing is usually done by the State printer, sometimes under 
a general law accompanied by an appropriation for the purpose. In 
Minnesota and Wisconsin farmers' institute handbooks are made to 
bring in revenue from advertisers. 

The estimate of the value of these publications is steadily rising. 
Practical men find them useful in their work. Students also are com- 
ing to recognize them as sources of information of high authority, and 
they find a place in very many libraries. 
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ANIMAL BREEDING AND FEEDING INVESTIGATIONS BY 
THE BUREAU OF ANIMAL INDUSTRY. 

By D. E. Salmon, D. V. M., 
Chief of the Bureau of Animal Industry. 

PLAN OF OPERATION. 

One of the most noteworthy undertakings of the Bureau of Animal 
In(iu8try during recent years is the inauguration of investigations in 
animal breeding and feeding in cooperation with the State agricultural 
experiment stations. At the second session of the Fifty -eighth Con- 
gress a fund of $25,000 was appropriated for this purpose, and plans 
were at once begun to carry out the purposes of the act. Four 
general sections were considered in locating the work — the West, the 
Central States, the East, and the South — and problems are now being 
worked out in all but the Central West, where investigations will 
probably be commenced during the coming year. 

In planning the work it has been decided to gfive special attention 
to problems in animal breeding, for several reasons. Animal breed- 
ing as a field for systematic research is not greatly affected by local 
conditions, and very few investigations have been undertaken by the 
experiment stations or the Department. The feeding of animals, on the 
other hand, is influenced by a very great variety of such conditions, and 
experiment stations, which have covered this field quite thoroughly, 
are constantly adding to our knowledge of the subject. Furthermore, 
investigations in animal breeding require resources that are at the 
conmiand of few stations. In carrying out the provisions of .the act 
in question regarding experiments in animal feeding, some work will 
be done in practical feeding under local conditions, but the principal 
lines of research of this nature may be confined, it is hoped, to scien- 
tific investigation of the principles of nutrition. 

The stations with which the Department is cooperating are the Penn- 
sylvania experiment station in animal nutrition, the Iowa experiment 
station in sheep breeding, the Maine experiment station in poultry 
breeding, the Colorado experiment station in horse breeding, the Ala- 
bama experiment station in beef and pork production, and the Texas 
experiment station in feeding beef cattle. These problems were selected 
as being urgent ones, and the locations give the work a representative 
character. 

In carrying out the provisions of this act and making agreements 
with the different experiment stations, the Department has arranged 
in a general way for a division of expense, which will make the station 
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financially interested in the success of the work, and will give a rea- 
sonable return for the assistance it receives. It has sometimes been 
necessary, however, for the Department to contribute a larger sum of 
money than the station was able to provide, for the reason that most 
of these institutions had made arrangements for the expenditure of 
all available funds for several years ahead, and to ask them to con- 
tribute a sum of money equal to that which the Government could 
provide would cripple them financially or entirely preclude their enter- 
ing into cooperation for this purpose. However, it must be recog- 
nized as a great advantage that stations have connected with them 
trained men familiar with the conditions of their States, whose ability 
to conduct the work on the ground is an invaluable asset which could 
be obtained only by liberal arrangements on the part of the Department. 

ANIMAL NUTRITION.' 

Cooperation was established several years ago with the Pennsylvania 
experiment station to start systematic investigations in animal nutri- 
tion. A respiration calorimeter, modeled on that erected by Professors 
Atwater and Kosa for the study of human nutrition and adapted for use 
with animals, has been installed. A large amount of material has been 
gathered, and the results of the first series of investigations on the 
available energy of timothy hay have been published as Bulletin No. 
51 of the Bureau of Animal Industry. These investigations have been 
supplemented by an allowance from the cooperative breeding and 
feeding fund for investigations on the influence of age and individu- 
ality on the nutrition of animals. Two young steers have been pur- 
chased — one a purebred Aberdeen Angus, the other a purebred Jersey. 
It is intended to study their metabolism until maturity. . 

SHEEP BREEDING. 

The Iowa experiment station has been selected as a point to begin 
the development of sheep more suitable to range conditions than those 
used at present. Under the conditions of the market the ideal range 
sheep should have three prominent characteristics; it should yield a 
profitable carcass, a good clip of wool, and should stand flocking in 
large numbers. Many of our breeds of sheep are valuable in two of 
these particulars, but none possesses all. If a breed can be developed 
which will till all the requirements mentioned, it is believed that it will 
be of much value to sheepmen on the range. The Iowa station now 
has a small flock which it has built up by crossing and selection, and 
hopes in a few years to have fixed the type so that the sheep miay be 
tested under range conditions. 

POULTRY BREEDING. 

The Maine experiment station has been making a special study of 
poultry breeding for several years, and the Department is now assist- 
ing in this work. The object of the investigation is twofold— the 
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deyelopment of strains which will lay 200 eggs annually per hen and 
the study of the amount of floor space required per fowl. The pro- 
duction of a hen which will lay 200 eggs in one year is an accomplished 
fact, but when this is done it usually happens that in the succeeding 
year the egg yield is very greatly diminished, and in some cases the 
hens have died, apparently from exhaustion. The point has not yet 
been reached where a family can be depended upon to produce hens 
which will lay 200 eggs year after year, though this may be accom- 
plished in time; nevertheless, the development of a family which may 
be depended upon to produce 200 eggs per bird during the first laying 
year is a distinct advance and of much value. The study of floor-space 
requirements in connection with this work is an allied field of investi- 
gation made possible by the erection of a new poultry house, the fowls 
being kept in pens of different sizes. 

HORSE BREEDINQ. 

Horse breeding is the most important line of work in animal breed- 
ing which the Bureau has undertaken, and it will be discussed in 
considerable detail. 

INCRBABB OF PRICBB Al^D bCABCITY OF HORSB& 

The situation in the horse market during recent years has had a great 
deal to do with determining the lines of work to be undertaken in this 
respect. From the years 1899 to 1904, inclusive, there has been an 
increase, ranging from |10 to $35, in the average prices for all classes 
of horses on the Chicago market, as shown by the following table: 

Increase in prices of horses on the Chicago market, 1899-1904* 



Class. 


Range of prices. 


Increase. 


1899. 


1904. 


Drftfters 


fl&5 
410 
140 
106 
116 
160 
60 


1177 
476 
160 
140 
140 
160 
64 


€22 

065 
10 
35 
26 
10 
14 


Carriage pairs 


Drivers 


Horses for general ose 

Busserc and trammers 

Saddlers ..... 


Southern chunks 





a Increase per pair. 

This table shows what always happens during a period of scarcity, 
namely, a large increase in the prices of the best grades, the average 
price of carriage horses increasing 132.60 per head; but there is one 
very remarkable feature in the large increase in the prices of the 
cheaper grades. Horses for general use show the largest increase of 
any, $35 per head; bussers and trammers have increased $25 per head; 
and Southern chunks $14 per head. The relative increase in these 
cheap classes has been greater than that of the better ones, and the 
fact shows clearly that the demand for horses has rapidly increased. 

2 A1904 34 
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This situation causes a tone approaching that of alarm to pervade the 
horse market, and, while they are always inclined to bear the market^ 
dealers seem to have good reason for concern in this instance. The 
conditions on the Chicago market are a good indication of those for 
the entire country. 

RBLATION or THB BXPOBT TRADB TO THB HOB8B MARKET. 

The relation of the export trade to the horse market is peculiar. 
The Columbian Exposition at Chicago marked the beginning of a very 
strong demand from Europe for American horses, and export buyers 
were soon prominent on the market, with the result that prices 
advanced rapidly. The condition of this trade during the past decade 
is shown by the following table: 

DomeBtic exporU of horses of the United States, 1895-1904. 



YckT ended June 80— 


Number. 


Value. 


1896 


18,984 
26,126 
89,632 
61,150 
46,778 
64,722 
82,260 
103.020 
84,007 
42,001 


•2,209,298 
3.630,703 
4,769,266 
6,176,669 
6,444,842 
7,612,616 
8,873,846 

10,048,046 
3,162,169 
8,189.100 


1896 


1897 


1898 


1899 


1900 


1901 


1902 


1908 


1904 





The great increase from 1900 to 1902 is due to the exportations to 
South Africa, which have now almost entirely stopped. 

It will be observed that the number of horses exported is still nor- 
mal. This, however, is due to the increase in the exports to British 
North America and the West Indies. There is also a strong demand 
from Mexico. The trade with the United Kingdom (our heaviest 
European purchaser) fell during 1904 to a lower point than in any 
year in the last decade, and the exports to British North America may 
be accounted for by the large agricultuml emigration to Canada during 
recent years. 

The following table shows the exports to the United Kingdom and 
British North America. The European demand for our horses was 
soon followed by rapid improvement in business conditions in this 
countrj^ and this resulted in a very greatly increased domestic demand 
for horses, with the rise in prices already mentioned. This advance 
has caused the falling off in exports to Europe; where we were send- 
ing several thousand each month we are now sending hundreds, and 
export buyers have either returned home or engaged in the domestic 
ti*ade in the United States. 
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Domeitiic exporU of horses of the United SUUes to the United Kingdom and British North 

America f 1895-1904. 



Year ended June 80- 


United Kingdom. 


Britinh North America. 


Number. 


Value. 


Number. 


Value. 


1895 


6,884 
12,022 
19,350 
22,129 
20,934 
80,232 
22,698 
10,016 
3,756 
2,825 


$952,582 
1,776,600 
2,679,786 
8,072,498 
8,024,952 
4,205,876 
8,481,467 
1,598,840 
688,940 
412,760 


4,498 
5,688 
8,902 
9,415 
10,068 
8,880 
9,806 
23,188 
24,965 
24,686 


$710,727 

698,639 

473,574 

874,674 

667,165 

857,206 

868,631 

1,808,298 

2,121,864 

2,099,985 


1896 


1897 


1898 


1899 


1900 


1901 


1902 


1903 


1904 





For the horse breeder the continuation of this trade is a favorable 
state of affairs, for the reason that if the home market is threatened 
with overproduction an outlet by means of exportation can readily be 
obtained. The reputation of American horses abroad is thoroughly 
established, and if prices fall again foreign buyers will no doubt soon 
appear and the surplus will be absorbed. 

MEANS or RBLIRF. 

The present shortage may be relieved by two means: First, by the 
direct importation of breeding animals from foreign countries in 
larger numbers than before; second, by developing new breeds from 
our own stock or by improving those which already exist. To a great 
many unprejudiced observers it has seemed that the most advisable 
method would be the former, and they would urge breeders to take 
the established types on the other side of the Atlantic and transplant 
them in large numbers to this country, using the argument that we 
have a present crisis to meet and that we should not consider seriously 
a long-time proposition which would benefit only the grandchildren of 
the present generation. 

While the Department recognizes the strength of these arguments, it 
believes that the second plan is the more practical one and will result in 
greater permanence and more lasting benefit to the horse industry than 
the former; and that the expense and the length of time required will 
not be so great as some have anticipated if the enterprise is properly 
managed. Further, it may be seriously questioned whether the supply 
of good breeding animals in foreign countries will permit the drafts 
upon it necessary to bring our horses to the required standard and 
meet the present emergency. 

THK TROTTSB AS A FOUNDATION FOR AN AMERICAN BREED OF HORSES. 

In the countries of the world where horse breeding has been encour- 
aged by government assistance, the foundation has been native stock, 
and the key to successful work has been selection according to a cer- 
tain type. Furthermore, with all due respect to (iodolphin Arabian, 
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the Darley Arabian, and their contemporaries, the great factor in 
developing the Thoroughbred horse was the method of the English 
breeder, and more credit is due to native English stock and to environ- 
ment than has generally been acknowledged. 

What the Thoroughbred horse is to the Englishman, the trotting 
horse is to the American; the breeds are the national horses of their 
respective countries, and, as the Thoroughbred has been the great 
leavening power in developing English breeds of light horses, the 
trotter may bear the same relation to the horse stock of America. 

The trotter is found throughout the country wherever horses are 
raised, and any improvement in this breed affects in time the entire 
horse industry. The light market classes can be supplied from this 
source, and there is no more effective way to provide a supply of suit- 
able cavalry horses for the United States Army than by showing how 
the native horse may be improved. 

That the trotter has faults no one will deny, and that the speed idea 
has been responsible for many of these faults, and has caused many a 
man to become bankrupt, is equally certain. If a horse can trot in 
2:10 or better, it is reasonably certain that he will make his owner 
money, and it matters not how homely or unsound he may be; but if 
the horse has bad looks and unsoundness, and also lacks speed, he 
will be unprofitable on the track and can not be sold at a profitable 
price on the market; while, if used in the stud, his undesirable quali- 
ties are perpetuated. On the other hand, if the horse has moderate 
speed, but is sound, handsome, and stylish, with a shapely head and 
neck, a straight, strong back, straight croup, muscular quarters and 
stifles, well-set legs, possesses good all-round true action, and has 
abundant endurance, he is almost certainly a profitable investment 
This is the kind of light horse which the market wants and will pay 
for. If of the roadster type, he sells well as a driver; if more on the 
heavy harness order, as a carriage horse. 

The occurrence of trotting-bred horses of the finest conformation is 
by no means uncommon; it is so frequent indeed that these animals 
supply not only the demand for roadsters, but the principal part of 
the fine city trade in carriage horses, and are conspicuous winners 
at the horse shows. The demand for such horses has been so keen 
that dealers have resorted to the pernicious practice of buying 
mature stallions, many of them valuable breeders, and castrating them 
to be sold later as carriage horses. The famous Liord Brilliant, three- 
times winner of the Waldorf-Astoria gig cup at Madison Square Gar- 
den, is a notable instance of this practice; Lonzie, a noted Chicago 
show horse, is another; and the horse purchased for the Department 
experiments narrowly escaped the same fate. This practice can not 
be too strongly condemned. There is reason to believe that if these 
stallions were used as the nucleus of a breed, the type would in time 
become fixed and their blood be saved to the country. On the other 
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hand, if steps are not taken to mold the blood of these horses into one 
breed and preserve Ihe blood lines which produce them, an irrepara- 
ble loss to the industry will result. The first step should be to select 
foundation stock strictly according to type; the next to study the lines 
of breeding which produce these horses. To a certain extent they 
are accidents of breeding, but there is little doubt that certain families 
show a greater tendency in this direction than others. For example, 
the descendants of Alexander's Abdallah, Harrison Chief, the Morgans, 
and the Clay family have been more or less notable in this respect. 
Further, certain sires are known to produce handsome and marketable 
horses with regularity. 

EFFORTS OP DEPARTMENT FOR DEVELOPMENT OF A BREED OF CARRIAGE HORSES. 

In view of these facts, the Department decided to undertake the 
development of a breed of carriage horses on an American foundation 
as an interesting and important problem for solution. If successful, 
it will show that we can develop our own breeding stock of horses in 
this country ; it will make light horse breeding less of a lottery than 
it is at present, and will at the same time provide breeding animals 
which can be used profitably on the lighter horses of the country. 

After a thorough search the Department has purchased as founda- 
tion stock eighteen mares and one stallion. In addition it can com- 
mand the services of additional stallions if desired. The instructions 
of the purchasing board allowed considerable latitude, but it was 
required to select strictly according to type. Hereditary unsoundness 
was regarded as a disqualification. Pedigree was not considered so 
far as registration was concerned, but the board required evidence to 
be submitted showing that the animals purchased were from parents 
and ancestors of like type, thus insuring blood lines that would breed 
reasonably true. Speed, while not ignored, was not made an essential. 
Life, spirit, and energy, with moderate speed, were considered, and, 
while conformation was not sacrificed to speed, speed with conforma- 
tion and good action was regarded as an advantage. 

The type for mares was one standing about 15.3 hands, weighing 
1,100 to 1,160 pounds, bay, hrown, or chestnut in color, with stylish 
head and neck, full-made body, deep ribs, straight back, strong loin, 
straight, full croup, muscular forearms, quarters, and lower thighs; 
good all-round action was insisted upon. Any tendency to pace or 
mix gaits was regarded as ground for disqualification. In some 
cases, mares of more than 15.3 hands were purchased, and in others 
they were less than this. All, however, conformed closely to the 
type. Some of the mares are in foal; the rest will be bred during the 
spring of 1905. 

The ancestors of six mares purchased in Wyoming have been bred 
for five or six generations in that State, the band having been started 
by means of an importation of horses from the Central West which 
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was largely of Morgan stock. On this stock Thoroughbred and stand- 
ard sires have been used and the herd has been developed more to pro- 
duce a horse suitable for carriage purposes than one which had s[)ced 
characteristics. Some of the six have been exhibited at the New York 
horse show, and the owner of the ranch maintains a stable near New 
York City where he sends his surplus from year to year to be finished 
for the fine city trade. 

The search for a stallion to head the stud was the most difficult of 
all. An almost unlimited number of trotting horses suitable to ^et 
good carriaige horses were recommended to the Department, but on 
investigation it would be found that they were deficient in some 
respect and could not be considered. A horse was finally selected 
which was among the first suggested: C^larmon 32917 American 
Trotting Register, 16 hands, weighing 1,200 pounds in fair condition, 
bay, with black points and no white markings, bred by Hon. Norman 
J. Colman, of St. Louis, Mo. This horse was exhibited by Mr. Thomas 
W. Lawson, of Boston, Mass., as one of his famous four-in-hand, 
under the name of *' Glorious Thundercloud." 

The points of Carmon's conformation which deserve special mention 
are his head and neck and hind quarters. His forehead is broad and 
full, with a straight nose and face; full, expressive eyes, and well 
carried ears. The neck is clean, muscular, and well arched. The 
illustration (PI. LXXI) does not do him justice in these respects. In 
the hind quarters, special attention should be directed to the straig^ht, 
broad croup and the muscular quarters and lower thighs. The hoi*se 
has an abundance of bone and substance, but ample quality at the same 
time. His action is excellent. 

A study of Carmon's pedigree (fig. 60) will show that it is not a particu- 
larly fashionable one from the standpoint of the man who is breeding 
solely for speed. This is a pedigree from which one might expect a 
horse of excellent conformation. Robert M'Gregor, for example, was 
a horse with especially well developed hind quarters, and this charac- 
teristic is seen in his sons and grandsons, as shown by Cresceus and 
Carmon. Abdallah 15 was a horse with a particularly attractive head 
and neck. The frequency with which the Abdallah cross appears in 
Carmon's pedigree, and the presence of Morgan, Mambrino Chief, 
and Clay blood readily explains where this horse gets his handsome 
head and neck and his full quarters and stifles. These families have 
produced some of our handsomest horses. Their blood makes up 
nineteen sixty-fourths of Carmon's pedigree. 

The small percentage of pacing blood is worthy of particular notice. 
Further, the prominent trotting sires in it have produced more trotters 
than pacers, and Robert M'Gregor, Abdallah 15, and Ethan Allen are 
noteworthy for the very small number of pacers sired by them or pro- 
duced by their sons and daughters. This is so small that they may be 
regarded strictly as sires of trotters. Abdallah 15 and Ethan Allen 
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Plate LXXI. 



The First Sire Selected for Use in the Experiments of the Department of 
Agriculture to Develop an American Breed of Carriage HorseSi 

Digitized by 






Digitized 



by Google 



AI9IMAL BBEEDIKG AND FEEDING. 



536 



aired no pacers, and of the immediate get of Robert McGregor less 
than 10 per cent are pacers. 

The horses purchased are on the farm of the Colorado Agricultural 
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Fig. 60.— Pedigree of Carmon 82917. 



College. In the management of the stud the most rigid selection will 
be practiced, and no animals will be retained for breeding purposes 
that do not conform to a high standard. 
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BEEF AND POBK PBODUCTION UNDEB 80UTHEBN CONDITIONS. 

In cooperation with the Alabama experiment station, experiments 
are being inaugurated to study the economy of beef and pork produc- 
tion under southern conditions. The work will be directed along 
three general lines: (1) A feeding experiment with southern steers on 
southern feed; (2) the establishment of a herd of beef cattle; (3) pork 
production. 

Fifty steers have been on feed during the past winter. They were 
selected from a herd of Alabama steers, in which there was consider- 
able improved blood, and were fed to study the value of southern feeds 
in beef production. This experiment is intended to be a preparation 
for more extended work, which is contemplated in the future. 

In the establishment of a herd of beef cattle about twenty cows will 
be purchased, and one purebred beef bull. The cows will have been 
bred in the South and will be immune from Texas fever; they will be 
grades of one of the beef breeds, if such animals are obtainable, in which 
case the bull will, of course, be of the same breed. These cattle will 
be placed on a farm leased for the purpose under the care of a compe- 
tent man. The object of this work will be a demonstration of the 
advantages of grading up a herd for commercial purposes, and a study 
of the economy of such methods in the South. As in the horse- 
breeding work, the most rigid culling will be done, and the offspring 
will be fattened and sold from time to time. 

The work in pork production has not yet been definitely decided 
upon, but will probably include among other things the study of the 
value of cassava in hog feeding. A crop of cassava and seed canes of 
cassava will be procured for this purpose. 

It is worthy of note that the Alabama experiment station has turned 
its entire available fund for animal industry into this cooperation. 

Plans have been perfected to cooperate with the Texas experiment 
station in feeding low-grade rice to cattle. In the rice-growing dis- 
tricts of the South there is a considerable loss each year from the fact 
that a certain percentage of the crop is unmarketable, owing to dam- 
age in harvesting or while in storage, which renders it undesirable for 
human food. The by-products of rice mills, such as rice polish and 
rice meal, have been found to have considerable value for feeding pur- 
poses, and it is thought that the rice grain itself may be even more 
valuable than the by-products. Further, if rice can be profitably fed 
to live stock it will provide for the consumption of any surplus which 
may exist, and thus the danger of overproduction may be avoided. 
This investigation will have an added interest to southern feeders, for 
the reason that one of the feeding problems in that section is to obtain 
an economical carbohydrate concentrate which can be used to supple- 
ment cotton-seed meal and nitrogenous roughage. 
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PROPOSED INVESTIGATIONS. 

In addition to the foregoing^ work, negotiations are pending with 
other stations to conduct experiments during the present year, and to 
formulate plans for work to be started as soon as funds are available. 

Plans are being discussed with the Iowa experiment station for 
experiments in the production of dual-purpose cattle. One of the 
problems of farmers in the Central West is to obtain cows which will 
produce milk and butter profitably for home consumption, and drop 
calves which, if desired, will make marketable beef. Under the 
diversified agriculture of that section, the farmer owns but a few 
cows. Special purpose dairy cows are regarded as unprofitable, 
because when their life in the dairy is completed their value for beef 
is not great; moreover, the veal industry is not extensive, and cattle 
feeders will not buy calves of the dairy breeds. Such calves must, 
therefore, be disposed of at a loss or killed at birth. It has been 
quite clearly demonstrated that a dairy-bred steer is not profitable for 
beef production, but it is by no means proved that a cow of beef type 
will not yield the farmer a satisfactory profit at the pail. Indeed, the 
evidence seems to indicate the reverse. During their history, various 
families of Shorthorns have been famous as milk and beef producers, 
and many cows possess these characteristics to-day. The tendency of 
breeders in the United States, however, is to abandon entirely the 
deep-milking characteristic, and to develop these animals solely as 
beef producers. Systematic eflforts can prevent this loss of one of the 
valuable characteristics of the breed. The dual-purpose character is 
common to the Red Polled, the Polled Durham, and other breeds; the 
problem thus promises considerable success and has many interesting 
features. These investigations will not in the least endanger the status 
of the strictly dairy breeds. For the dairymen there is little doubt 
that the single-purpose breeds are most desirable, but for the general 
farmer, with a lack of adequate labor, who can not engage extensively 
in dairying, an entirely different animal appears to be needed. 

OBJECT OF THE WORK. 

Speaking broadly, the object of these experiments is the develop- 
ment of American breeding stock and the encouragement of a tendency 
to ultimate independence of foreign breeders. The Department believes 
that our tariff laws should always be liberal regarding the importation 
of the very highest types of breeding animals, whose use on our stock 
would result in unquestioned benefit, but it is of the opinion that the 
importing system is carried to an extreme at times and that in many 
oises animals are imported solely for speculation. As the system now 
stands it is an anomaly, especially in the case of horses. Attention is 
concentrated on the importation of stallions; mares are rarely bought. 
Now, these stallions have been bred up in Europe from the native 
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stock and the registration of animals bred in this way is still poesible 
abroad ; but when such horses are brought to this ct>untry their offspring 
are not eligible to registry unless out of registered dams, and registered 
dams are scarce, because so few mares are imported. In the case of 
the Percheron breed, for example, the studbooks are now closed to 
horses bred by crossing registered stallions on native mares. A system 
which leads to the importation of such horses is unfair to the American 
breeder and creates a monopoly in the hands of a few men who also 
have a certain amount of control over the studbooks. 

A much more reasonable system has developed among cattle breeders. 
Large numbers of females have been imported and breeds were rapidly 
established. It is now claimed that as good Jerseys and Holsteins are 
bred in the United States as can be imported, and Hereford breeders 
have so adapted their breed to the peculiar conditions under which 
cattle are handled and have catered so successfully to the demands of 
the market that breeders no longer think of importing unless to get a 
particular line of breeding. 

If the Department experiments in carriage-horse breeding are suc- 
cessful, it will be proof positive that we can develop breeds of light 
horses. If this can be done, we can also fix the types of draft horses 
now in the country. 

As a broader problem, the study of animal breeding should be taken 
up to increase the efficiency of the breeds that are now established. 
Extensive investigations have been carried out in the feeding of ani- 
mals, and the knowledge of the country is quite accurate and exten- 
sive on this subject. As regards practical breeding, however, our 
knowledge has advanced very little during the past thirty years. If 
America would be a breeding ground, and not a country of feeding 
and trading operations, dependent on others, these problems must be 
taken up. Increasing the fertility of hogs, breeding disease-resistant 
strains, breeding for increased yields of milk, butter, wool, meat, and 
work, are among the subjects which may be studied to the increase of 
the wealth of the nation. 

The Department has no desire to injure any honest breeder or 
importer; it does not seek to promote the interest of any particular 
breed above others, nor have its plans been drawn up with the idea of 
displacing any breed already established. Those problems are being 
attacked which seem most urgent and whose solution will have the 
most far-reaching effect on breeding interests. 
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OBGAHIZATIOK OF THE DEPAltTlCBNT OF AGBICXTLTOBE.a 

Sbcrbtaby op Aqricultubb, James Wilson. 

The Secretary of Agriculture is charged with the supervision of all public business 
relating to the agricultural industry. He makes such reflations for interstate 
traffic in live stocK as may be necessary to prevent transmission of contagious dis- 
eases, and has charge of all interstate quarantine. He directs the admission or 
exclusion of live animals from foreign countries, and has charge of quarantine sta- 
tions for importing cattle. He conducts the inspection and regulates the conditions 
of shipment of live stock and of meat products exported from American ports. He 
exercises advisory supervision over the agricultural experiment stations deriving 
support from the National Treasury. 

Assistant Sscretary op Aqriculturb, Willet M. Hays. 

The Assistant Secretary performs such duties as may be required by law or pre- 
scribed by the Secretary. He also becomes Acting Secretary of Agriculture in the 
absence oi the Secretary. 

Chibp Clerk, S. R. Burch. 

The Chief Clerk has the general supervision of the clerks and employees; he is 
charged with the enforcement of the internal regulations of the Department; and is, 
bv law, superintendent of the buildings occupied by the Department of Agriculture. 
He represents the Department on the Government board of the Lewis and Clark 
Centennial Exposition, Portland, Greg. 

Appointment Clerk, Joseph B. Bennett. 

The Appointment Clerk prepares all papers involved in the making of appoint- 
ments, transfers, promotions, reductions, details, furloughs, and removals for the 
entire Department, and decides all questions relating to the civil-service regulations 
affecting the same. He has charge of all correspondence of the Department with the 
Civil Service Commission, and of all certifications and communications issued by the 
Commission to the Department. He keeps the personal records of all employees of 
the Department, and is custodian of their oaths of office and efficiency repKorts. He 
is also custodian of the Department seal. 

Chief of Supply Division, Cyrus B. Lower. 

The Supply Division has charge of purchases of supplies and materials paid for 
from the general funds of the Department. 

BUREAUS, DIVISIONS, AND OFFICES. 

Weather Bureau (corner Twenty-fourth and M streets NW.J. — Chief, Willis L. 
Moore; Assistant Chief, Henry E. Williams; Chief Clerk, Daniel J. Carroll; Private 
Secretary to Chief, Edgar B. Calvert; Editor Weather Review, Cleveland Abbe; In 
charge Special Researches, F. H. Bigelow; In charge Instrument Division, Charles F. 
Marvin; In charge Forecast Division, Edward B. Garriott; Assigned as Official Fore- 
casters, Alfred J. Henry and Harry C. Frankenfield; Chief of Climate and Crop 
Division, James Berry; Chief of Division of Meteorological Records, William B. 
Stockman; Chief of Publications Division, John P. Church; Chief of Telegraph Divis- 
ion, Jesse H. Robinson; Chief of Division of Supplies, Frank M. Oleaver; Librarian 
and Climatologist, Herbert H. Kimball. 

<>The organization of the Department here given is in accordance with the act 
approved March 3, 1905, making appropriations for the fiscal year beginning July 1, 
1905, and shows changes in personnel to April 1, 1905. 
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The Weather Bureau has charge of Die forecasting of weather; the isBoe of storm 
warnings; the display of weather and flood signals for the benefit of agrricolture, 
oomnierce, and navigation; thegaging and reporting of river stages; the main tenanoe 
and operation of seacoast telegraph lines, and the collection and transmission of 
marine intelligence for the benedt of commerce and navigation; the reporting of tem- 
perature and rainfall conditions for the cotton, rice, sugar, and other interests; the 
display of frost and cold-wave signals; the distribution of meteorological information 
in the interests of agriculture and commerce; and the taking of sucn meteorological 
observations as may be necessary to establish and record the climatic conditions of 
the United States, or as are essential for the proper execution of the foregoing duties. 

Bureau of Animal Industry. — Chief, D. E. Salmon; AssiMarU Chief, A. D. Melvin; 
Chief Clerk, E. B. Jones; Chief of Inspection Division, A. M. Farrin^^n; Chief of 
Quarantine Z>H'i« /on, Richard W. Hickman; Chief of Pathological Division, John R. 
Mohler; Chief of Biochemic Dicision, M. Dorset; Chief of Dairy Division, Ed. H. 
Webster; Acting Zoologu^t, B. H. Ransom; In charge of Experiment SlfUion, E. C. 
Schroeder; Editor, George F. Thompson; Animal Husbandman, Greoige M. RommeL 

The Bureau of Animal Industry makes investigations as to the existence of dan- 
gerous communicable diseases of live stock, superintends the measures for their extir- 
pation, makes original investigations as to the nature and prevention of such diseases, 
and re[K>rts on the condition and the means of improving the animal industries of 
the country. It also has charge of the inspection of import and export animals, of 
the inspection of vessels for the transportation of export cattle, and of the quarantine 
stations for imported neat cattie; supervises the interstate movement of cattle, and 
inspects live stock and their products when offered for food consumption; has super- 
vision of manufacture, interstate commen:^, and export of renovated butter. 

Bureau op Plant Industry. — Chi^, Beverly T. Gallowav; Pathologist and Phytiolo- 
gist, and Acting Chief in absence of Chief, A. F. Woods; Chirf Clerk, James R 
Jones; Editor, J. £. Rockwell; Botanist, F. V. Coville; Aarostologist, W. J. Spill- 
man; Pomologist, G. B. Brackett; Botanist in charge of Seed and Plant Introduction 
and Distribution, A. J. Pieters; Horticulturist, L. 0. Corbett; Superintendent of Experi- 
mental Gardens and Grounds, E. M. Byrnes. 

The Bureau of Plant Industry studies plant life in all its relations to afnicnlture. 
It includes Vegetable Pathological and Physiological Investigations; Botanical Inves- 
tigations and Experiments; Grass and Forage Plant Investigations; Pomological 
Investigations; Experimental Gardens and Grounds; the Arlington Experimental 
Farm; Congressional Seed Distribution; Seed and Plant Introduction; Tea Coltare 
Experiments; and Investigation of Production of Domestic Sugar. 

Bureau op Forbstry (Atiantic Building, 928-930 F street If Vi.).— Forester and Gdrf, 
Gifford Pinchot; Associate Forester ana in charge of Forest Measurements, Overton W. 
Price; In charge of Forest Management, Thomas H. Sherrard; In charge of Forest 
Reserves, Frederick E. Olmsted; In charpe of Dendrology, George B. Sud worth; In 
charge of Forest Extension, Ernest A. Sterling; In charge of Forest Products, William L. 
Hall; In charge of Records, James B. Adams. 

The Bureau of Forestry has charge of the administration of the national forest 
reserves, and conducts examinations on the public lands to determine the propriety 
of making changes in the boundaries of existing national forest reserves and of 
withdrawmg other areas suitable for new reserves; gives practical assistance in the 
conservative handling of State and private forest lands; investigates methods of plant- 
ing and kinds of trees for planting, and gives practical assistance to tree planters; 
studies commercially valuable trees to determine the best means of using and repro- 
ducing them; tests the strength and durability of construction timbers, railroad ties, 
and poles, and determines the best methods of extending their life through pre- 
servative treatment; and studies forest fires, the effects of grazing on iorest land, 
turpentine orcharding, and other forest problems. 

Bureau op Chemistry (corner Fourteenth and B streets SW.).— Cfcem?«< and Otief, 
Harvey W. Wiley; Chief, Division of Foods, W. D. Bigelow; Sugar Laboratory 
under direction oi Chief of Bureau; Chief, Division of Tests, L. W. Page; Chief, 
Insecticide and Agricultural Water Laboratory, J. K. Haywood; Chief, Dairy Labora- 
tory, G. E. Patrick; Chief, Plant Analysis Laboratory, C. C. Moore; Chef, Drug 
Laboraiory, L. F. Kebler; Chief, Cbntracis Laboratory, L. S. Munson; Oiief, Micro- 
chemical Laboratory, B. J. Howard: Chief, Leather and Paper Laboratory, F. P. 
Veitch; Chief Clerk, M. S. Tidd. 



Digitized 



by Google 



ORGANIZATION OP THE DEPARTMENT. 541 

The Bureau of Chemistry investigates methods proposed for the analysis of plants, 
fertilizers, and agricultural products, and makes such analyses as pertain in generm 
to the interests of agriculture. The work on foods includes the analysis of adulterated 
products, experiments to determine the effect of adulterants on the human organism, 
and the investigation of food products imported into the United States. The Bureau 
does chemical work for some of the other Bureaus and Divisions of the Department, 
and for other departments of the Government which apply to the Secretary of 
Agriculture for such assistance. 

' Bureau op Soim (212-214 Thirteenth street QW,),— Chief, Milton Whitney; Chief 
Clerk, A. G. Rice; tSoil Physicist, Lvman J. Briggs; Soil Chemistf Frank K. Cameron; 
In charge of Soil Survey, George N. Coffey; In charge of Alkali Beclamation Investi- 
gallons, Clarence W. Dorsey; Tobacco Expert, George T. McNess. 

The Bureau of Soils is intrusted with the investigation, survey, and mapping of 
soils; the investigation of the cause and prevention of the rise of alkali in the soil, 
and the drainage of soils; and the investigation of the methods of growing, curing, 
and fermentation of tobacco in the different tobacco districts. 

BuBBAU OP Entomology. — Entomologist and Chief, L. 0. Howard; In charge of Experi- 
mental Field Work, C. L. Marlatt; In charge of Breeding Kocperiments, F. H. 
Chittenden; In charge of Forest Insect InvesHgations, A. D. Hopkms; In charae of 
AjpicxUture, Frank Benton; In charge of Cotton Boll Weevil Investigations, W. D. 
Hunter; In charge of Deciduous Fruit Insect Investigations, A. L. Quaintance; Chief 
Clerk, R. S. Clifton. 

The Bureau of £ntomol(^y obtains and disseminates information regarding inju- 
rious insects affecting field crops, fruits, small fruits, and truck crops, forest and 
forest products, and stored products; studies insects in relation to diseases of man 
and other animals and as animal parasites; experiments with the introduction of 
beneficial insects and with the funf^ous and other diseases of insects; and conducts 
experiments and tests with insecticides and insecticide machinery. It is further 
charged with investigations in apiculture and sericulture. The information gained 
is disseminated in the form of general rei>ort8, bulletins, and circulars. A gocd deal 
of museum work is done in connection with the Division of Insects of the National 
Museum, and insects are identified for experiment stations and other public institu- 
tions and private individuals. 

Bureau op Biological Survey. — Biologist and Chief, C. Hart Merriam; Assistant 
Chief, A. K. Fisher; Assistant in charge of Oame Preservation, T. S. PaJmer; Assistant 
in charge of Economic Ornithology, F. E. L. Beal. 

The Division of Biological Survey studies the geographic distribution of animals 
and plants, and maps the natural life zones of the country; it also investigates the 
economic relations of birds and mammals, and recommends measures for the preser- 
vation of beneficial and the destruction of injurious species. It is charged with carry- 
ing into effect the provisions of the Federal law for the importation and protection 
of T>irds and certain provisions of the law for the protection of game in Alaska. 

DrvisioN OP Accounts and Disbursements. — Chief and Disbursing Clerk, Frank L. 
Evans; Assistant Chief (in charge of Weather Bureau disbursements), A. Zappone; 
Cashier, M. E. Fagan. 

The Division of Accounts and Disbursements audits, adjusts^ and pays all accounts 
and claims against the Department; decides questions involving the expenditure of 
public funds; prepares advertisements, schedules, contracts for annual supplies, leases, 
agreements, bonds, and letters of authority; writes, for the signature of tne Secretary, 
all letters to the Treasury Department pertaining to fiscal matters and all letters to 
the Department of Justice; attends to litigation in which the Department is inter- 
ested; issues requisitions for the purchase of supplies and requests for passenger and 
for freight transportation; prepares the annual estimates of appropriations; and 
transacts all other business relating to the financial interests of the Department. 

DrviBioN OP Publications.— -Eaitor and Chief, Geo. Wm. Hill; Associate Editor, Joseph 
A. Arnold; Assistant Editor, B. D. Stallings; Assistant in charae of Document Section, 
R. B. Handy; Assistant in charge of Illustrations, Louis S. Williams. 

The Division of Publications exercises general supervision of the Department print- 
ing and illustrations, edits all publications of the Department (with the exception 
of tiioee of the Weather Bureau), has charge of the printing and Farmers' Bulletin 
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fondfl, and diBtribatee all Department pablications with the exception of those tamed 
over by law to the Superintendent of Documentfl for sale at the price affixed by him; 
it iseuee, in the form of prefls notices, official information of interest to agriculturists, 
and distributes to agricaltural publications and writers notices and synopses of Depart- 
ment publications; and has charge of all correspondence with the Grovemment Printing 
Office. 

Burba u or Statistics. — StaHstidan and Chief, John Hyde; AisodaU 8UEtMci<my 
Edwin S. Holmes, jr. : AisuiarU SUiHtHcian and AstigUmi Chief Stephen D. Feesenden; 
Chief Clerk, 0. 0. Clark; C^ief DivUion of Foreign Markets, George K. Hohnes; 
Chief Division of Domestic Crop Reports, Victor H. Olmsted. 

The Statistician collects information as to the condition, production, etc.. of the 
principal crops and the status of farm animals through State agents, each of whom 
IS assisted by a corps of local reporters, through separate corps of county, townt^hip, 
and cotton correspondents, through traveling agents, and throup^h a special foreign 
correspondent, assisted by consular, a^cultural, and commercial authorities. He 
records, tabulates, and coordinates statistics of agricultural production, distribution, 
and consumption, the authorized data of governments, institutes, societies, boards 
of trade, and individual experts; prepares special statisidcal bulletins upon agricul- 
tural subjects, and issues a monthly crop report for the information of producers and 
consumers. Through the division of foreign markets, which has for its object the 
extension of the agricultural export trade of the United States, the Statistirian inve^ 
tigates the requirements of foreign markets, studies the conditions of demand and 
supply as disclosed by the records of production, importation, and exportation; 
inquires into the obstacles confronting trade extension, and disseminates, through 
pnnted reports and otherwise, the information ooUected. 

Library. — Librarian, Josephine A. Clark; Assistant Librarian, Claribel R. Bamett. 

The Librarian has charge of the Library and supervises the arran^ment and cata- 
loguing of books, the preparation of bibliographies and similar publications, and the 
purchase of new books. The mailing lists for the distribution of Department publi- 
cations to foreign countries are under the supervision of the Librarian. 

Ofkicb or ExPERiMBNT STATIONS. — Director, A. C. True; Assistant Director and EdUor 
of Experiment Station Record, E. W. Allen; Chief of Editorial Division, W. H. Beal; 
Vhief of Division' of Insular Stations, W. H. Evans; Special Agent, Alaska, C. C. 
(^eorgeeon; Special Agent, Hawaii, Jared G. Smith; Special AaeiU, Porto Rico, D. W. 
May; Chief of Nutrition Investigations, W. 0. Atwater; Chief of Irrigation and 
Drainage Im^edigations, El wood Mead; Farmer^ Institute Specialist, John Hamilton; 
Chief Clerk, Mrs. C. E. Johnston. 

The Office of Experiment Stations represents the Department in its relation to the 
experiment stations, which are now in operation in all the States and Territories, 
and directly manatees the experiment stations in Alaska, Porto Rico, and Hawaii. 
It seeks to promote the interests of agricultural education and investigation through- 
out the United States. It collects and disseminates general information regarding 
the colleges and stations, and publishes accounts of agricultural investigations iS 
home and abroad. It also indicates lines of inquiry for the stations, aids in the con- 
duct of cooperative experiments, reports upon their expenditures and work, and in 
general furnishes them with such advice and assistance as will best promote the pur- 
poses for which they were established. In a similar way it aids in the development 
of the farmers* institutes throughout the United States. It is charged with investi- 
gations on the nutritive value and economy of human foods. It conducts investiga- 
tions of the laws and institutions rolating to irrigation in different regions, the use of 
irrigation waters, the removal of seepage and surplus waters by drainage, and the 
iLse of different kinds of power and nu^hinery for irrigation and other agricultural 
purposes. 

Officb of Public Roads. — Director, Martin Dodge; Assistcmt Director, Logan Wal- 
ler Page. 

The Office of Public Road Inquiries collects and disseminates information concern- 
ing the systems of road management throughout the United States, conducts investi- 
gations and experiments reguxiing the best method of road making, the beet kinds 
of road-making materials, and prepares publications on these subjects. It also makes 
t^ts of all kinds of road-building materials in the laboratory at Washington for any 
citisen of the United States, free of expense, and cooperates with local communities 
in building object-lesson roads. 
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APPB0PBIATI0K8 FOB THE DEPARTMENT OF AOBICTTLTXTBE FOB 
THE FISOAIi YEAB8 ENDING J17NE 30, 1003, 1004, AND 1005. 



Object of appropriation. 



1908. 



1904. 



1905. 



Salaries, Department of Agriculture 

Library, Department of Agriculture 

Contingent Expenses, Department of Agriculture 

Collecting Agricultural Statistics 

Botanical Investigations and Experiments 

Entomological Investigations 

Vegetable Pathological Investigations 

Rent of Quarters. Plant Bureau (deficiency act) 

Biological Investigations 

Pomologicallnvestigations 

Laboratory, Department of Agriculture 

Forestry In v&itigations 

Testing Timbers, Louisiana Purchase Exposition, St. 
Louis, Mo. (deficiency act) 

Experimental Gardens and Grounds, Department of Agri- 
culture , 

Soil Investigations , 

Grass and Forage Plant Investigations 

Greenhouses, Department of Agriculture, 1904-1906 

Agricultural Experiment Stations [for stations under Hatch 
Act, 1796,000, 1903: $810,000, 1904: $810.000. 1906] 

Nutrition Investigations 

Public Road Inquiries 

Cotton Boll Investigations 

Publications, Department of Agriculture 

* Sugar Investigations 

Purchase and Distribution of Valuable Seeds 

Salaries and Expenses, Bureau of Animal Industry 

Irrigation Investigations 

Tea Culture Investigations 

Arlington Experimental Farm 

Foreign Market Investigations i. 

Silk Investigations 

Building, Department of Agriculture 



$465,600.00 
8.000.00 
48,000.00 
94,200.00 
65,000.00 
45,500.00 
110,000.00 



$471,080.00 
10,000.00 
87,000.00 

109,200.00 
66,000.00 
65.600.00 

180,000.00 



28,000.00 

80,000.00 

60,500.00 

264,000.00 



84,000.00 

87,000.00 

70,500.00 

812.860.00 



26,000.00 
180,000.00 
80,000.00 



26,000.00 
170.000.00 
86.000.00 



b 76, 000. 00 
20.000.00 
80,000.00 



0204,000.00 
6.000.00 
270,000.00 
<'1,660,000.00 
65,000.00 
10,000.00 
15,000.00 
6,500.00 
10,000.00 



690,000.00 

20,000.00 

85,000.00 

170.000.00 

200,000.00 

6,000.00 

290,000.00 

1,450,000.00 

65,000.00 

10,000.00 

16,000.00 

7,500.00 



$482,300.00 
10,000.00 
87,000.00 

139,600.00 
67,600.00 
70.000.00 

150,000.00 
2,600.00 
84.000.00 
48,500.00 

135,000.00 

888,000.00 

10,000.00 

25,000.00 
170,000.00 
42.500.00 
25,000.00 

690.000.00 
20,000.00 
86.000.00 

250,000.00 

210,000.00 
7,600.00 

290,000.00 

1,626,000.00 

67,500.00 

10,000.00 

20,000.00 



250,000.00 



250,000.00 



Total. 



8,750.200.00 



4,179.040.00 



4,606,800.00 



WKATHKK BUKKAU. 



Salaries, Weather Bureau 

Fuel. Lights, and Repairs, Weather Bureau , 

Contingent Expenses, Weather Bureau , 

General Expenses, Weather Bureau , 

Meteorological Observation Stations , 

Buildings, Weather Bureau , 

Cables and Land Lines, Weather Bureau 

Storm-warning Stations, Glenhaven and South Manitou 
Island, Mich., Weather Bureau 



166,260.00 
10.000.00 
8,000.00 

916.500.00 
60,000.00 
60,000.00 
40,000.00 

15,000.00 



175,440.00 
6,000.00 
8,000.00 

960.080.00 



180.440.00 

8,000.00 

10,000.00 

1,064,800.00 



60.000.00 
40.000.00 



48,000.00 
27,000.00 



Total, Weather Bureau. 
Grand total 



1.268,760.00 



1.248,620.00 



1,887,740.00 



6,013.960.00 



6,428,160.00 



6,944,640.00 



a Includes $6,000 deficiency. 

6 Expenses of Office of Experiment Stations. 

c Includes $4,000 deficiency, but does not include $800,000 for Yearbook and $186,000 in general fund. 

tf Includes $600,000 deficiency, emergency fund for foot-and-mouth disease. 

AOBIOTJLTXJBAIi 00LLEOE8 AND OTHEB INSTITUTIO NS I N THE 
UNITED STATES HAVINO OOUBSES IN AORICUIiTXTBE." 

College instruction in africultare is given in the colleges and universities receiving 
the benefits of the acts of CJongress of July 2, 1862, and August 30, 1890, which are 
now in operation in all the States and Territories, except Alaska, Hawaii, and Porto 
Rico. Tne total number of these institutions is 65, of which 63 maintain courses of 
instruction in agriculture. In 21 States the agricultural colleges are departments of 
the State universities. In 15 States and Territories separate institutions having 
courses in agriculture are maintained for the colored race. All of the agricultural 
colleges for white persons and several of those for negroes offer four-year courses in 
agriculture and its related sciences leading to bachelors' degrees, and many provide 
for graduate study. About 45 of these institutions also provide special, short, and 

^ Including only institutions established under the land-grant act of July 2, 1862. 
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correepondence cooreee in the different branches off affricnltare, indnding^ agronomj, 
horticulture^ animal huHbandry, ponltry culture, cheese making, daiiriiig, migar 
making, rural engineering, farm mechanics, and other technical subjecta. The officer 
of the agricultural colleges engage quite lai^ly in conducting fanners' institutes and 
various other forms of college extension. The agricultural experiment stations with 
very few exceptions are departnaents of the agricultural colleges. The total number of 
persons engaged in the work of education and research in the land-^jant colleges and 
the experiment stations in 1904 was 4,666; the number of students in thet^e colleges, 
66,226; the number of students in the four-year college courses in agriculture, 4,640; 
in sfiortand S(>ecial courses, 5,281, With a few exceptions each of these coliejres 
offers free tuition to residents of the States in which it is located. In the exoeptHi 
eases scholarships are open to promising and energetic students; and in all opporta- 
nities are found for some to earn part of their expenses by their own labor. The 
expenses are from $125 to $300 for the school year. 

AgricuiturcU colleges and other inttitulioM in the United States having courses in 

agricultitre. 



states and Terri- 
tories. 



Name of institution. 



Alab&ma . 



Arisona ... 
Arkansas.. 
CHlifomia . 
Colorado .. 



Connecticut . 
Delaware 



Florida . 
Geor^. 



Idaho ... 
Illinois.. 
Indiana . 
Iowa 



Kentucky . 



Louisiana . 



Maine 

Maryland . 



Massachusetts . 
Michigan 



MinncHota. 
Mississippi. 



Missouri . . 
Montana . 



Nebraska 

Nevada 

New Hampshire.. 



. Alabama Polytechnic Institute. 
I Agricultural and Mechanical 
College for Negroes. 

.1 University of Arizona 

.1 University of Arkansas) 

.' Univenity of California 

The State Agricultural College 
of Colorado. 

Conn. Agricultural College 

Delaware College 

Slate College for Colored Stu- 
dents. 

University of Florida 

Florida State Normal and In- 
dustrial College. 

Georgia State College of Agri- 
culture and Mechanic Arts. 

Georgia State Industrial Col- 
lege. 

University of Idaho , 

University of Illinois 

Purdue University 

Iowa State College of Agricul- 
ture and the Mechanic Arts. 

Kansas State Agricultural Col- 
lege. 

Agricultural and Mechanical 
College of Kentucky. 

The Kentucky Normal and In- 
dustrial Institute for Colored 
Persons. 

Louisiana State University and 
Agricultural and Mechanical 
College. 

Southern University and Ag- 
ricultural and Mechanical 
College 

The University of Maine 

Maryland Agricultural College. 

Princess Anne Academy. East- 
ern Branch. Md. Affr. Coll. 

Massachusetts Agricultural Col- 
lege 

Michigan State Agricultural 
ColleKe. 

The University of Minnesota . . , 

Missi^ippl Agricultural and 
Mechanical College 

Alcorn Agricultural and Me- 
chanical College. 

The University of Missouri 

Lincoln Institute 

The Montana College of Agri- 
culture and Mechanic Arts. 

The University of Nebraska 

Nevada State IJniversitv 

The New Hampshire College of 
Agriculture and the Me- 
chanic Arts. 



Location. 



Auburn 

Normal 

Tucson 

Fayetteville 
Berkeley ... 
Fort Collins 

Storrs 

Newark 

Dover 

Lake City .. 
Tallahassee. 

Athens 

College 

Moscow 

Urtmna 

Lafayette... 
Ames 

Manhattan . 

Lexington.. 

Frankfort . . 



Baton Rouge . 
New Orleans . 



Orono 

College Park 

l^ncess Anne... 

Amherst 

Agricultural Col- 
lege. 

St. Anthony Park 

Agricultural Col- 
lege 

Westside 

Columbia 

Jefferson City 

Bozeman 

Lincoln 

Reno 

Durham 



President 

C. C. Thach, M. A. 
W. H. Councill, Ph. D. 

K. C. Babcock, Ph. D. 
H. S. Harizog. LL. D. 
a I. Wheeler. LL. D. 
B. O. Ayleswonh, LL D. 

R.W.Stimson.M.A. 
G. A. Harter. Ph. D. 
W. C. Jason. M. A. 

Andrew Sledd. Ph. D. 
N. B. Young. M. A. 

B.C. White, Ph.D. 

R. R. Wright. LL. D. 

J. A. MacLean. Ph. D. 

E. J. James, Ll^ D. 
W. K. Stone. Ph. D. 

A. B. Storms, D. D. 

B. R. Nichols, M. A. 
J. K. Patterson. LL. D. 

J. S. Hathaway. M. A.. M. D 

T. D. Boyd, LL. D. 

H. A. Hill. 

G. E. Fellows. LL.D. 
R. W. Pilvesier. 

F. Tngg. M. A. 

H.H.Goodell. LL.D. 
J. L. Snyder, Ph. D. 

C. Northrop, LL. D. 
J.C. Hardy, LL.D. 

W. H.Lanier, B. A. 

R. H. Jesse, LL D. 
B. F. Allen. LL. D. 
J. M. Hamilton. 

E. B.Andrews. LL D. 
J. K. Stubbs, M.A.,D.D. 
W.D.Gibb8,M.S. 
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AgricuUural colleges and other instUutiom in the United States having courses in 
agriculture — CJontinued. 



States and Terri- 
tories. 



Name of institution. 



Location. 



President 



New Jersey. 



New Mexico. 



New York 

North Carolina . 



North Dakota. 



Ohio 

Oklahoma. 



Oregon 

Pennsylvania . . 
Rhode Island .. 
South Carolina . 



South Dakota . 



Tennessee . 
Texas 



Utah 

Vermont . 
Virginia.. 



Washington . . . 
West Virginia . 



Wisconsin . 
Wyoming . 



Rutgers Scientific School (The 
New Jersey State College for 
the Benefit of Agriculture and 
the Mechanic Arts). 

The New Mexico Col lege of Ag- 
riculture and Mechanic Arts. 

ComellUniverslty 

The North Carolina College of 
Agriculture and Mechanic 
Arts. 

The Agricultural and Mechan- 
ical College for the Colored 
Race. 

North Dakota Agricultural Col- 
lege. 

Ohio State University 

Oklahoma Agricultural and 
Mechanical College. 

Agricultural and Normal Uni- 
versity. 

Oregon State Agricultural Col- 
lege. 

The Pennsylvania State Col- 
lege. 

Rhode Island College of Agri- 
culture and Mechanic Arts. 

Clemson Agricultural College 
of South Carolina. 

The Colored Normal, Indus- 
trial, Agricultural, and Me- 
chanical College of South 
Carolina. 

South Dakota Agricultural Col- 
lege. 

University of Tennessee 

Agricultural and Mechanical 
College of Texas. 

Prairie V lew State Normal and 
Industrial College. 

The Agricultural College of 
Utah. 

University of Vermont and 
State Agricultural College. 

The Virginia Agriculturaland 
Mechanical College and Poly- 
technic Institute. 

The Hampton Normal and Ag- 
ricultural Institute. 

Washington Agricultural Col- 
lege and School of Science. 

West Virginia University 

The West Virginia Colored In- 
stitute. 

University of Wisconsin 

University of Wyoming 



New Brunswick. 



MedllaPark. 



Ithaca 

West Raleigh 



Greensboro 



Agricultural Col- 
lege. 

Columbus ... 

Stillwater 



Langston 

CorvallLs 

Slate College — 

Kingston 

Clemson College. 
Orangeburg 

Brookings 



Knoxville 

College Station . 



Prairie View ... 

Logan 

Burlington 

Blacksburg 

Hampton 

Pullman 



Morgantown . 
Institute 



Madison . 
Laramie . 



Austin Scott, LL. D. 



Luther Foster, M. 8. A. 

J. Q. Schurman, LL. D. 
G. T. Winston, LL. D. 



J. B. Dudley, M. A. 

J. H. Worst, LL.D. 

W. O. Thompson. D.D. 
A.C.Scott,LL.M. 

LE. Page, M.A. 

T. M. Gatch,Ph.D. 

G. W. Atherton, LL. D. 

K.L.Butterfield,A.M. 

P.H.Mell.Ph.D. 

T.E. Miller, LL.D. 

James Chalmers, Ph. D. 

Brown Ayres, LL. D. 
D. F. Houston, LL. D. 

£. L. Blackshear. 

W.J. Kerr, D.Sc. 

M. H. Buckham, LL. D. 

J.M.McBryde,LL.D. 

H. B. Frissell, LL. D. 

£.A.Bryan,LL.D. 

D. B. Purinton, LL. D. 
J. McH. Jones, A. M. 

C.R.VanHise,Ph.D. 
F.M.Tisdel,Ph.D. 
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AOBIOXTLTTTBAIi SXFEBUCEVT STATIOHS OF THE UNITED STATES, 
THEIB LOCATIONS, DIBECTOBS, AND PBINCIPAIi I.INES OF 
WORK. 



BUttions, locations, and directors. 



Alabama < Col lef^e), Auburn: 

J.F.Duggar 

Alabama (Canebrake), Uniontowu: 
J.M.Riche«ona , 

Alabama (Tuskegee),Tuskegee Inati 
lute: 
O.W.Canrcr.^ 

A riiona, Tucson: 

R.H.Forbea 

Arkanaas, Fayetteville: 

W.O.Vincenheller , 

California, Berkeley: 

E.W.Hilgard 

Colorado, Fort Collins: 

L.G.Carpenter ..« 

Connecticut (State), New Haven: 
E. H. Jenkins 

Connecticut (Storr8),8torr«: 

L.A. Clinton 

Delaware, Newark: 

A.T.Neale 

Florida. Lake City: 

Andrew Sledd 

Georgia, Experiment: 

R. J. Redding 

Idaho, Moecow: 

H. T. French 

Illinois. Urbana: 

E. Davenport 

Indiana. Lafayette: 

Arthur Goss 

Iowa, Ames: 

C. F. CurtisB 

Kansas, Manhattan: 

J. T. Willard 

Kentucky, Lexington: 

M. A. Scovell 

Louisiana (Sugar), New Orleans: 
W, R. Dod.son 

Louisiana (State), Baton Rouge: 
W.R. Dodson 

Louisiana (North), Calhoun: 

W. R. Dodson 



Principal lines of work. 



Botany: soils; analyses of fertilisers and food materials; 
agronomy; horticulture; plant breeding; dSseaaes of plana 
and animals; animal husbandry; dairying. 



Agronomy; horticulture: floriculture; diseaa 
animals. 



I of plants and 



Agronomy; horticulture; diseases of plants; animal induatrrr 
dairying. 

Chemistry; botany; agronomy; horticultare; ^ti«w*«i hus- 
bandry; dairying; irrigation. 

Chemistry; agronomy; horticulture; plant breeding: diseases 
of pianu and animals; animal husbandry; entomology. 

Chemistry; soils; bacteriology; fertilizer control; agronomy; 
horticulture, including viticulture and zymology; botany: 
meteorology: animal husbandry; entomology; dairying; 
poultry experiments: drainage and irrigation; sylTiculture; 
reclamation of alkali lands; animal and plant pathology; 
nutrition investigations. 

Chemistry; meteorology: agronomy: horticultare; plant 
breeding; diseases of plants; animal husbandry; entomol- 
ogy: irrigation. 

Chemistry; inspection of fertilizers, foods, feeding stuils, Bab- 
cock test apparatus, and nurseries; diseases of plants; ho^ 
ticulture; forestry; agronomy; entomology. 

Food and nutrition of man and animals: dairy bacteriology; 
agronomy; horticulture; poultry culture; dairying. 

Chemistry; bacteriology; agronomy; horticulture; plant 
breeding; diseases of plants and animals; animal hus- 
bandry; entomology; dairying. 

Chemistry; agronomy; horticulture; feeding experiments; 
veterinary science; entomology. 

Agronomy; horticulture; entomology; animal husbandry; 
dairying. 

Chemistry; physics; botany; agronomy; horticulture: plant 
breeding; entomology; animal husbandry. 

Chemistry; bacteriology; agronomy; horticulture: forestrr. 

Elant breeding: diseases of plants and animals: animal 
ujsbandry; entomology; dairying. 

Chemistry: agronomy; horticulture; animal husbandry; di^ 
eases of plants and animals; entomology; irrigation: 
dairying. 

Chemistry; botany; agronomy; horticulture; plant breeding; 
forestry: diseasesof plants; animal husbandry; entomology; 
dairying; rural engineering; good roads investigations. 

Soils; horticulture: plant breeding; agronomy: animal hus- 
bandry; diseases of animals; entomology; dairying: exter- 
mination of prairie dogs and gophers. 

Chemistry: soils; inspection of fertilizers, foods, feeding sluffi, 
orchards, and nurseries: agronomy; horticulture; plant 
breeding; animal husbandry; diseases of plants; entomol- 
ogy; dairying. 

Chemistry; bacteriology; soils; agronomy; horticulture; sugar 
making; drainage; Irrigation. 

Geology: botany; bacteriology: soils: inspection of fertilizers 
and Paris green: agronomy: horticulture; animal hus- 
bandry; diseases of animals; entomology. 

Chemistry: soils: fertilizers; agronomy; horticulture; animal 
husbandry; stock raising; dairying. 

a Assistant director. 
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Agricultural experiment Nations of the United States, their locatiorSf directors, and 
principal lines of vxxrh — Continued. 



Stations, locations, and directors. 



Maine, Orono: 
C. D. Woods . 



Principal lines of work. 



Maryland, College Park: 



. J. Patterson. 



MaMachuaetlB. Amherst: 
H. H. Goodell 



Michigan, AcrHcuitural College: 

C. D. Smith 

MinnesoU, St. Anthony Park, St. Panl: 
W. M. Liggett 

Mlniaaippi, Agricultural College: 

W. L Hutchinson 

Miasouri (College), Columbia: 

F.B. Mcimforaa 

MiaBOori (Fruit). Mountain Grove: 
Paul Evans 

Montana, Bozeman: 

F. B. Linfleld 

Nebraska, Lincoln : 

E. A. Burnett 

Nevada, Reno: 

J.E.Stubb8 

New Hampshire, Durham: 

W. D. Oibbs 

New Jersev (State), New Brunswick: 
E. B. Voorhees 

New Jersey (College), New Brunswick 
E. B.Voorhees 

New Mexico. Medlla Park: 

Luther Foster 

New York (State), Geneva: 

W.H.Jordan 



Chemistry; botany; inspectlen of fertilizers, commercial feed- 
ing stuffs, and creamery glassware; horticulture; plant 
breeding: diseases of plants and animals; food and nutri- 
tion of man and animals; poultry raising; entomology; 
dairying. 

Chemistry; agronomy; horticulture: diseases of plants and 
animals: breeding of plants; animal husbandry; entomol- 
ogy; dairying. 

Chemistry; meteorolgy; inspection of fertilizers, commercial 
feeding stuffs, creamery glassware, and nurseries; agron- 
omy; horticulture; diseases of plants and animals; animal 
husbandry; entomology; dairying; effect of electricity on 
plant growth. 

Chemistry; bacteriology; soils; agronomy; horticulture; plant 
breeding; diseases of plants and animals; animal hus- 
bandry; entomology; stable hygiene. 

Chemistrv; fertilizers; agronomy; horticulture; forestry; dis- 
eases of plants and animals; food and nutrition investiga- 
tions; plant and animal breeding; animal husbandry; ento- 
mology; dairying; farm management; farm statlsticti. 

Soils; fertilizers; agronomv; horticulture: animal husbandry; 
diseases of animals; poultry culture; entomology; dairying. 

Chemistry; botany: agronomy: horticulture; diseases of 
plants and animals; animal husbandrv; plant breeding; 
entomology; dairying; drainage and irrigation. 

Horticulture; entomology; inspection of orchards and nur- 
series. 

Chemistry; meteorology; botany; agronomy; horticulture; 
animal husbandry; poultry experiments; entomology: 
dairying; irrigation. 

Chemistrv; botanv; meteorology; soils; agronomy; horticul- 
ture; diseases of plants and animals; forestry; animal hus- 
bandry; entomology; dairying; irrigation; extermination of 
prairie dogs. 

Chemistry: botany; soils; agronomy; horticulture; forestry; 
animal diseases; entomology; irrigation. 

Chemistry; agronomy; horticulture; forestry; animal hus- 
bandry; entomology; dairying. 

Chemistry; oyster culture; botany; analysis of fertilizers, 
foods, and commercial feeding stuffs; agronomy; horticul- 
ture: plant breeding: diseases of plants and animals; ento- 
mology; dairy husbandry; soil bacteriology; irrigation. 

ChemL^ry; botany: agronomy: horticulture; animal hus- 
bandry; entomology: irrigation. 



New York (Cornell), Ithaca: 

L. H. Bailey 

North Carolina, Raleigh: 

B. W.KUgore 

North Dakota, Agricultural College: 
J. H. Worst 

Ohio, Wooster: 

C. E. Thome 



Chemistry; bacteriology; meteorology; inspection of cream- 
ery glasdware. feeding stuffs, fertilizers, and Paris green; 
agronomy; horticulture; plant breeding: diseases of plants; 
animal husbandry; poultry experiments; entomology; 
dairying; irrigation. 

Chemistry; fertilizers; agronomy; horticulture; diseases of 
plants and animals; animal husbandry; poultry experi- 
ments; entomology; dairying. 

Chemistry; soils; agronomy: horticulture; animal husbandry; 
diseases of animals and plants; poultry experiments; dairy- 
ing; tests of farm machinery. 

Chemistry; botany; agronomy; plant breeding; horticulture: 
diseases of plants and animals; food analysis; animal hus- 
bandry; dairying; farm mechanics. 

Agronomy; horticulture; plant breeding; diseases of plants 
and animals; animal husbandry; entomology. 

a Acting director. 
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AgricuUurcd experiment stations of the United States, their locations, directors, and 
principal Ivnes of wort — Oontinued. 



SUttions, locAtiona, and directors. 



Oklahoma. Stillwater: 

John Fields :. 

Oregon, Corralll*: 

J. Withycombe 

Pennsylvania, State College: 
H. P. Armsby 

Rhode Island. Kingston: 

H.J.Wheeler 

South Carolina, Clemson College; 
P.H.Mell 

South DakotA, Brookings: 

J.W.Wilson 

Tennessee, Knoxville: 

H. A. Morgan 

Texas, College Station: 

J.A.CnaSg 

Utah, Logan: 

J. A.Widtsoe 

Vermont. Burlington: 

J. L. Hills 

Virginia, Blacksburg: 

A. M.Soule 

Washington, Pullman: 

E. A. Bryan 

West Virginia, Morgan town: 
J. H. Stewart 

Wisconsin, Madison: 

W. A. Henry 

Wyoming. Laramie: 

B. C. BufTum 



Principal ^inea of work. 



Chemiatry; agronomy; hortlcultare: plant breeding; foreatTT; 
botany: diaeases of plants and animals; animal ni29t>aiidJ3r; 
entomology. 

Chemistry; bacteriology; agronomv; borticaltnre; plant aelee- 
tion: diseases of plants; animal husbandry; entomology; 
dairying; irrigation. 

Chemistry; meteorology; analysis of fertilisen, foods, and 
feeding stufliB; bortictutnre: agronomy; animal hosbandry; 
dairying. 

Chemistry; meteorology; soils: inspection of fertilisers and 
feeding stuffs; agronomy; horticulture; jdant breeding; 
poultry experiments. 

Chemistry: Inspection of fertilisers; botanr; agronomy; hor- 
tictilture; plant breeding; diseases of plaiits; animal hos- 
bandry; veterinary science; entomology; dairying. 

Chemistry; botany; agronomy; horticulture; plant breeding; 
diseases of plants and animals; animal husbandry; ento- 
mology; irrigation. 

Chemistry; inspection of fertiUsers; agronomy; hortlcnltnrK 
plant breeding; seeds; weeds: diseases of plants; animal 
husbandry; entomology; dairying. 

Chemistry; soils; agronomy; horticulture; animal *hurt)andry; 
diseases of animals; irrigation. 

Chemistry; alkali soil investlffations; asroooinT; bortieulture; 
diseases of plants; animal htisbandry; dairying; poultry 
experiments; entomology;, irrigation. 



Chemistry; botanv; inspection of fertHlsers, feeding stuffs, 
and creamery glassware; agronomy; horticoltore; diseases 
of plants; animal htisbandry; dairying. 

Chemistry; geology; biology; agronomy; borticiilture: bae- 
toriology: analysis of foods and soils; feeding experiments; 
veterinary science; entomology; cider and vinegar making; 
ferments. 

Chemistry; botany: bacteriology; agronomy: horticulture; 
plant breeding: diseases of plants and anlnuus; animal hus- 
bandry; entomology; dairying; irrigation. 

Chemistry; inspection of fertilisers, orchards, and nuxserieB; 
agronomy; horticulture; diseases of plants; animal husban- 
dry; pomtrj experiments; entomology. 

Chemistry* bacteriology ; soils; agronomy; horticulture; ani- 
mal husbandry; dairying; dndnage and irrigation; farm 
engineering. 

Botany; meteorology; soils; range improvement; fertHisen; 
agronomy; food analysis; animal husbandry; irrigation. 
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ASSOCIATION OF AMEBIOAN AGBIOTJI^TTTBAX COLLEGES AND 
EXPEBIMENT STATIONS. 

President, E. B. Voorhees, director New Jersey Experiment Stations, New Bruns- 
wick, N. J. ; secretary-treasurer, J. L. Hills, director Vermont Experiment Station, 
Burlington, Vt. 

OFFICIAJLS IN CHAtU>E OF FAJtMEBS' INSTITXrrES. 

Farmers* Instiiule Spedaliatj Department of Agriculture, 

John Hamilton, Washington, District of Columbia. 

State 9uperintend^nt8. 



States and Terri- 
tories. 



Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut — 

Delaware 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts.. 

Michigan 

Minnesota 

Miflsissippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina . 
North Dakota .. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania . . 

Porto Rico , 

Rhode Island 

South Carolina . 

South Dakota ... 

Tennessee 

Texas 

Utah 

Vermont 

Vinnnia 

Washington 

West Virginia... 

Wisconsin 

Wyoming 



Name of official. 



C. A. Cary , Alabama Polytechnic Institute 

Q. W. Carver, Director Agricultural Experiment Station. 

G. C. Georgeson. Agricultural Experiment Station 

R. H. Forbes, Director Agricultural Experiment Station. . 

H. S. Hartzog, President University of Arkansas 

E. J. Wickson, University of California 

A. M. Hawley, Secretary State Board of Agriculture 
J. F. Brown, Secretary State Board of Agriculture . . 
J. O. Noble, Secretary Connecticut Dairymen's Association 
H. C. C. Miles, Secretary Connecticut Pomological Society. 

Wesley Webb, Directpr of Farmers' Institutes 

C. M. Conner, university of Florida 

H. C. White. President State College of Agriculture 

Harvie Jordan, Director of Farmers' Institutes 

J. G. Smith, Agricultural Experiment Station 

H. T. French, Director Agricultural Experiment Station. . 
A. B. Hostetter, Secretary Farmers' Institutes 

W. C. Latta, Purdue University 

J. C. Simpson, Secretary State Board of Agriculture 



J. T. WiTlard, Director Agricultural Experiment Station 

Hubert Vreeland, Commissioner of Agriculture 

J. Q. Lee. Commissioner of Agriculture 

A. W. Gilman, Commissioner of Agriculture 

W. L. Amoss, Director Farmers' Institutes 

J. L. Ellsworth, Secretary State Board of Agriculture 

L. R. Taf t, Director Farmers' Institutes 

O. C. Gregg, Director Farmers' Institutes. 



J. C. Hardv', President Ag'l and Mechanical College 
Geo. B. Ellis, Secretary State Board of Agriculture.. 



F.B.Linfield, Director Agr. Experiment Station 

£. A. Burnett, Director Agricultural Experiment Station . 

J. E. Stubbs. President Nevada State University 

N. J. Bachelder, Secretary State Board of Agriculture 

Franklin Dye, Secretary State Board of Agriculture 

Luther Foster, President Ag'l and Mechanical College . . . 

F. E. Dawley, Director of Farmers' Institutes 

S. L. Patterson, Commissioner of Aoriculture 

£. E. Kaufman, Director Farmers' Institutes 

W. W. Miller, Secretary State Board of Aarriculture 

J. B. Thobum, Secretary Board of Agriculture 

J. Withycombe, Director Agricultural Experiment Station 

A. L. Martin, Deputy Secretary of Agriculture 

W. H. Elliott. Director of Farmers' Institutes 

John G. Clarke, Secretary State Board of Agriculture 

J. S. Newman, Director Farmers' Institutes 

Thos. E. Miller, President A. and M. College 

James W. Wilson, Director Agr. Experiment Station 

W. W. Ogllvie, Commissioner of Agriculture 

J. W. Carson. Director Farmers' Institutes 

John A. Widtsoe, Director Agr. Experiment Station 

Geo. Aitken, Secretary State Board of Agriculture 

G. W. Koiner^mmissioner of Agriculture 

E. A. Bryan, President Agricultural College 

J. B. Garvin, Director of Institutes 

G. McKerrow, Director Farmers' Institutes 

B. C. Buffum, Director Agricultural Experiment Station.. 



Post-office. 



Auburn. 

Tuskegee Institute. 

Sitka. 

Tucson. 

Fayetteville. 

Berkeley. 

Fort Collins. 

N. Stonington. 

Hartford. 

Milford. 

Dover. 

Lake City. 

Athens. 

Monticello. 

Honolulu. 

Moscow. 

Springfield. 

Lafayette. 

Des Moines. 

Manhattan. 

Frankfort. 

Baton Rouge. 

Augusta. 

Benson. 

Boston. 

Agricultural College. 

Lynd. 

Agricultural College. 

Columbia. 

Bozeman. 

Lincoln. 

Reno. 

Concord. 

Trenton. 

Mesilla Park. 

Fayetteville. 

Raleigh. 

Bismarck. 

Columbus. 

Guthrie. 

Corvallis. 

Harrlsburg. 

San Juan. 

Providence. 

Clemson College. 

Orangeburg. 

Brookings. 

Nashville. 

College Station. 

Logan. 

Woodstock. 

Richmond. 

Pullman. 

Charleston. 

Madison. 

Laramie. 



AMEBIOAN ASSOCIATION OF FABMEBS' INSTITUTE WOBEEBS. 

President, J. C. Hardy, president Mississippi A^cultural and Mechanical College, 
Agricultural College, Miss.; vice-president, E. A. Burnett, director Agricultural 
Experiment Station, Lincoln, Nebr.; secretary-treasurer, G. C. Creelman, president 
Ontario Agricultural College, Guelph, Ontario. 
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STATE OFFI0IAI.S IN OHABGE OF AGBlCT7I.TT7KS.a 

Commisgioners of affricuUure, 



states and Territories. 



Alabama 

Arkansas 

Florida 

Georgia 

Idaho 

Kentucky 

Louisiana 

Maine 

Montana 

New York 

North Carolina 

North Dakota 

New Mexico 

Pennsylvania 

Philippine Islands 

Porto Kico 

Tennessee 

Texas 

Virginia 

Washington 



Name of official. 



R.R. Poole 

H.T.Bradford :.... 

B.E.McUn 

O. B. Stevens 

Robert Bell 

Hubert Vreeland 

J.G.Lee 

A.W.Gilman 

J.A.Ferguson 

Chas.A.Wietlng 

S.L.Patterson 

W.C.GUbreath 

J. W. Raynolds, Secretary of State 

N. B. Critchtteld, Secretary of Agriculture . . . 

W. C. Welbom, Chief. Bur. of Agriculture 

Wm. H. Elliott, Commissioner of the Interior 

W.W.Ogilvie 

W.J.Clay 

Oeo.W.Koiner 

A. W. Frater, Deputy Secretary of State 



Post-office. 



Montgomery. 

Little Ruck. 

Tallahassee. 

Atlanta. 

Boise. 

Frankfort. 

B.iton Rouge. 

Augusta. 

Helena. 

Albany. 

Raleigh. 

Bismarck. 

SanUFe. 

Harrisburg. 

Manila. 

San Juan. 

Nashville. 

Austin. 

Richmond. 

Olympia. 



SecrOariu of State boards of agriculture. 



States and Territories. 



Name of official. 



Post-office. 



California 

Colorado 

Connecticut 

Delaware ! Wesley Webb 

Hawaii C. 8. Holloway , 

lUinois I W.C.Garrard. 

Indiana Chas. Downing 

Iowa J.C.Simpson... 

Kansas ' F. D. Cobum 



Harry Lowden, Acting Secretary . 

A.M.Hawley 

J.F.Brown. 



Maryland . 

Massachusetts 

Michigan 

Minnesota 

Missouri 

Nebraska 

Nevada 

New Hampshire. 

New Jersey 

North Carolina.. 

Ohio 

Oklahoma 

Oregon 

Rhode Island 

South Dakota ... 

Vermont 

West Virginia . . . 

Wisconsin 

Wyoming 



Wm. T. P. Turpin, Supt. of Immigration. 

J. L. Ellsworth 

Addison M. Brown 

E. W. Randall, Sec. State Ag'l Society . . . 

George B. Ellis 

Robt.W. Furnas 

Louis Bevler 

N.J. Bachelder 

Franklin Dye 

T. K.Bruner 

W.W.Miller 

J. B. Thobum 

M.D. Wisdom 

John G. Clarke 

WnlterB.Dean 

C.J.Bell 

J. O. Thompson 

John M. True 

C. T. Johnston, State Engineer 



Sacramento. 

Fort Collins. 

North Stonington. 

Dover. 

Honolulu. 

Springdeld. 

Indianapolis. 

Des Moines. 

Topeka. 

Centerville, 

Boston. 

Agricultural CoUcige. 

Ham line. 

Columbia. 

Brownville. 

Carson City. 

Concord. 

Itenton. 

Raleigh. 

Columbus. 

Guthrie. 

Portland. 

Providence, 

Yankton. 

East Hardwlck. 

Charleston. 

Madi««on. 

Cht^yenne. 



a Officials of Territories and inland dependencies are included. So far as learned, Arizona, Missi.*- 
slppi. New Mexico, South Carolina, and Utah have no State official charged with agricultural inter- 
ests, but letters addressed to the Secretary of State would probably receive attention. 

NATIONAL DATBT ASSOCIATIONS. 



Name of organization. 



Secretary. 



Post-office. 



National Association of State Dairy and Food De- 
piirtmentH. 

National Dairy Union 

National Creamery Buttermakers' Association , 

Boston Cooperative Milk Producers' Association 

Five States Milk Producers' Association , 



R.M.Allen I Lexington, Ky. 



Charles Y. Knight... 

E. Sudendori , 

W.A. Hunter 



H.T.Coon. 



1S4 Lake St., Chicago. 
Clinton, ni. 
10 Florence st. Wor- 
cester, Mass. 
Homer, N. Y. 
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NATIONAL LIVE 8T00B: ASSOCIATION. 

President, F. J. Hagenbarth, Salt Lake City; secretary, Fred. B.Johnson, Denver. 

AMERICAN ASSOCIATION OF LIVE STOCK HEBB BOOK 
SECRET ABIES. 

President, C. R. Thomas, Independence, Mo. ; secretary, Charles F. Mills, Spring- 
field, 111. 

NATIONAL WOOL GB0WEB8' ASSOCIATION. 

President, Francis E. Warren, Cheyenne; secretary, Mortimer Levering, Chi- 
cago, 111. 

PBOTECTION AGAINST CONTAGION FROM FOREIGN CATTLE. 

An act of Congress of August 28, 1894, prohibits the importation of cattle and 
cattle hides, but by the act of March 2, 1895, making appropriations for the Depart- 
ment of Agriculture, it is provided that the prohibition may be suspended by the 
President whenever the Secretary of Agriculture shall certify to the President what 
countries or parts of countries are free from contagious or infectious diseases of 
domestic animals. The President, by proclamation of November 8, 1896, lifted the 
embargo with reference to Norway, Sweden, Holland, Great Britain, Ireland, the 
Channel Islands, and the countries of North, Central, and South America so as to 
admit cattle under sanitary regulations prescribed by the Secretary of Agriculture; 
also from all countries so as to admit hides under regulations present^ by the 
Secretary of the Treasury. 

STOCK BREEDERS' ASSOCIATIONS, a 

Names and addresses o/ stock association secretaries^ with breeds and numbers of registered 
live stock in United SlateSf December SI, 1904. 

CATTLE. 



Breed. 



Aberdeen Angus 

A]rT8hire 

Devon 

Dutch Belted.... 
Galloway 

Quernsey 

Hereford 

HoUtein Priesian 

Jersey 

Polled Durham . . 

Red Polled 

Shorthorn 

Sussex 

Swiss, Brown 



Secretary. 



Tbos. McFarlane 

C.M.Wlnslow..., 

L.P.SlS8on 

H.B. Richards.., 
C.W.Gray 

Wm. H.Caldwell 
C.R.Thomas 

Frederick L 

Houghton. 
J. J. Hemingway . 

Fletchers. Hines. 
J. McLaln Smith 
John W. Groves . , 

Overton Lea 

N.S.Flsh 



Poflt-offlce. 



Union Stock Yards, 
Chicago, 111. 

Brandon, Vt 

Newark. Ohio 

Easton.Pa 

Union Stock Yards, 
Chicago, 111. 

Peterboro, N. H 

225 W. 12th St., Kan- 
sas City, Mo. 

Brattlel>oro, Vt 

8 W. 17th St., New 

Yo^^, N. Y. 
Indianapolis, Ind . . 

Dayton, Ohio 

Union Stock Yards, 

Chicago, III. 
Nashville, Tenn ... 
Qroton.Conn 



Number registered 



Male. Female. 



33,872 

9,168 

7,816 

532 

9,581 



O201 

88,180 

69,267 

4,878 

13,650 

231,405 

70 
2,007 



42,472 

19,763 

13, 472 

1,208 

15,969 

18,216 
290 

42,682 

186,297 

5,885 
26,716 
866.425 

172 

2,879 



Number living. 



Male. 



24,200 

3,000 
4,000 



160 



\:\ 



6,000 



Female. 



c 100, 000 



30,800 

9,000 
8,500 

5,690 

12,000 



2,926 

77,100 

40 
1,838 



8,528 
(b) 
166,000 

85 
1,919 



a Under the provisions of paragraph 473 of the act of July 24, 1897, amended March n, 1903, any 
animal imported specially for breeding purposes shall be admitted free, provided that no such ani- 
mal shall be admitted Iree unless pure bred, of a recognized breed, and duly registered in the book 
of record established for that breed. The Secretary of the Treasury, upon the advice of the Secretary 
of Agriculture, Iv^ued April 24, 1903. regulations for the importation of animals under this law, and 
designated the recognized breeds and the books of record established for these breeds. 

t» No data. 

« Total of males and females. 
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Name$ and addresut of stock (usocicUion secretaries, vnUi breeds and numbers of regiaUred 
live slock in United States, December SJ, 1904 — Continued. 

HORflES. 



Breed. 



Cleveland Bay 

Clydesdale 



Coach, German 

Coach, German 
(Oldenburg). 

Draft, Belgian 

Draft, French 

Hackney 



Secretary. 



R.P.Stericker , 
R.B.Ogllvie... 



J. Crouch ... 
C.E.Stubba. 



J.D.Connor, jr. 
C.E.8tubb8.... 
A.H.Godfrey.. 



Morean ' Joseph Battell d. . . 

Percheron I Geo. W. Stubble- 

I field. 

Percheron Charles C. Glenn.. 

Saddle Horse, i I.B.Nall 

American. 
Shetland Pony ' Mortimer Lerer- 

I ing. 

Shire I Charles Burgess... 

Suffolk Alex.Galbraith 

Thoroughbred James £.Wheeler<t 



Trotier, American . 



Jacks and Jennies. 



Wm. H. Knight . 



J.W.Jones 

F.E.Dawley 

F.W.Harding.... 
J.E.Wing 

M.A.Cooper 

Comfort A. Tyler. . 

A. J. Temple 

Bert Smith 

H.G. McDowell... 
George A. Henry.. 

J.B.Johnson 

S.M. Cleaver 

Dwight Lincoln .. 

E.M.Moore 

E.N.Ball 

R. O.Logan 

J.H.Earll 

J.P.Ray 

C. A. Chapman . . . . 

W.A.Shafor , 

Mortimer Lever- 
ing. 

Franks. Springer 

George W. Frank- 
lin. 



Post-office. 



80 Chestnut ave., 
W. Orange, N.J. 

Union StocK Yards, 
Chicago. 111. 

Lafayette, Ind 

Fairfield, Iowa 

Wabash. Ind 

Fairfield, Iowa .... 
Box 111. Madison 

Square, New 

York City. 
Middlebury,Vt.... 
Union Stock Yards, 

Chicago, 111. 
Columbus, Ohio . . . 
Louisville, Ky 

Lafayette. Ind 

Wenona.IIl 

Janesville, Wis .... 
178 Fifth ave.. New 

York,N.Y. 
Ellsworth Bldg.. 

856 Dearborn St., 

Chicago. 111. 
Columbia, Tenn... 



Number registered. 


Number living. 


Male. 


Female. 

470 
000 


Male. 


Fttnale. 


1.205 
frll 


1,000 


400 

(«) 


1,126 
«217 


141 
«27 




000 


1,787 

8,893 

726 


227 
4,657 
1,542 


1,786 227 
65,000 
684 1,416 


• 6,021 
640 


2.80O 
460 


8,766 
18,640 


2,100 
li;460 


295 
• 2,359 


17 
8.247 


290 
1,200 


1,600 


1,777 


8,565 


1,600 


2.600 


6,663 2.007 
147 66 

l»42.000 


625,000 


• 40,200 


« 104, 800 


26,800 


69,688 


800 


600 


(«) 


(«) 



SHEEP. 



Cheviot 

Coiswold 

Dorset Horn 

Dorset Horn 

Hampshire Down 

Leicester 

Lincoln 

Merino (Delaine) 
Merino (Delaine) 

Merino (Delaine) 

Merino (Delaine) 
Merino (French) . 

Merino (German) 

Merino (Spanish) 
Merino (Spanish) 

Merino (Spanish) 
Merino (Spanish) 
Merino (Spanish) 

Oxford Down 

Shropshire 

Southdown 

SuflTolk 



Fayettevine,N.Y .. 

Waukesha, Wis 

Mechanlcsburg, 
Ohio. 

Washington, Pa .... 

Notlawa.Mich 

Cameron, III 

Charlotte, Mich .... 

Canton, Ohio 

R. F. D. 8. Bellefon- 
taine, Ohio. 

248 W.Pike St., Can- 
onsburg, Pa. 

W. Brownsville, Pa. 

Mllford Center. 
Ohio. 

Orchard Lake, 
Mich. 

Hamburg, Mich — 

R. F. D. 8, Mont- 
gomery, Mich. 

SkaneateIe8,li.Y.., 

Allenshill.N.Y 

Middlebury.Vt...., 

Hamilton, Ohio ... 

Lafayette, Ind 

Springfield, 111 

Des Moines, Iowa... 



MO, 832 
682,706 
1,184 I 8,100 

610.650 
4.900 1 11,601 
8,186 4,944 

6,600 I 7,140 

6 9,000 

12,000 



8,000 
6,674 



627 834 
112 



11,824 



18,760 



140 



41,260 



628,874 

I 
619,626 

(«) I («) 

6219,066 

682,798 
60.000 1 158.000 

618,690 
6906 



68.000 
612.000 
850 I 2,825 

65^000 
(f) I («) 
^,633 4.153 

4,000 I 6.000 

67,000 
8,000 



1,600 

• 9,000 

• 8,000 

60 

1,000 

• 1,000 



7,000 
6,000 

• 13,000 

• 12,000 

130 

9,000 
•2,000 



16,0 



62,100 
60 



000 



69.346 
6500 



160 
45.000 



a No data. 

6 Total of males and females. 

• Estimate for 1903. 



d Registrar. 
• Incudes I 



iudea geldings. 
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Names and addresses of stock association secretaries, with breeds and numbers of registered 
live stock in United States, December SI, lOO^—Conimned. 



HOGS. 



Breed. 


Secretary. 


Post-office. 


Number registered. 


Number living. 


Male. 


Female. 


Male. 


Female. 


Berkshire 


Frank S. Springer. 

Ed S. Hill 

Ernest Freigau 

W.H.Morris 

C. M.Hiles 

T. B. Pearson 

Robert J. Evans... 

F. M. Srout 

E.C.Stone 

W. M. McFadden . 

W.H. Morris 

A. M.Brown 

Geo. F.Wood worth 

H.P.Wilson 

E.N. Ball 


610 Monroe st, 
Springfield, 111. 

FreeidlIe,N.Y 

Dayton, Ohio 

939 S. Illinois St., 
Indianapolis, Ind. 

40Sherrifl§t,Cleve- 
land, Ohio. 

Thomtown, Ind 

Elpaso, 111 


aSO 920 


a30 

800 
ft489 

a 5, 

CO 
4,187 
500 
95 

20,000 

9,000 

5,864 

600 

«1, 

2,000 


000 


Cheshire 


1,200 2,088 


600 


Chester White 

Chester White 

Chester Ohio Im- 
proved. 

Duroc Jersey 

DtuxMJ Jersey 


all 911 
o«,002 1 cl8,e29 

a9,688 

7,074 16,810 

16,750 41,000 

1,216 1,800 

218 454 

46,407 116,484 

• 12.025 «26,659 

81.260 70,000 

35,888 85,052 

609 904 

a 1,949 

b4SS7 M,326 

2,467 8,079 


bl,807 
800 

10,260 


Essex 


McLean, 111 


800 


Hampshire (Thin 

Rind). 
Poland China 

Poland China 

Poland China 

Poland China 

Poland China 

Tamworth 


Armstrong, Dl 

Union Stock Yards, 

Chicago, 111. 
939 8. Illinois St.. 

Indianapolis, Ind. 

Dayton, Ohio 

Maryville, Mo 

Gadsden, Tenn 

Hamburg, Mich .... 
Dver, Ind 


810 
50,000 

21,000 
12,677 
650 
200 


Victoria 


H.Davis 

Harry G.Krum... 


200 


Yorkshire Large 
Improved. 


WhitebearlAke, 
Minn. 


2,600 



a Total of males and females. 
2» Estimate for 1908. 



cVol. IX, 1902. 
dNo data. 



• Vol. XXIV, 1903. 



8ANITABT OFFIOEBS IN CHABGE OF LIVE STOCK INTEBESTS. 



States and Territo- 
ries. 



Name and post-office. 



Official position. 



Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts.. 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 



C. A. Cary, Auburn 

J. D.Carter, Prescott 

J. C.Norton, Phoenix 

R. R. Dinwiddle, Fayetteville 

Chas. Keane, Sacramento 

L. B. Sylvester, Denver 

Charles D. Lamb, Denver 

Heman O. A verill. Hartford 

Alex. Lowber, Wilmington 

H. P. Eves, Newark 

Chas. F. Dawson. Lake City 

O. B. Stevens. Atlanta 

George E. Noble. Boise 

H. E. Wadsworth, Springfield 

C. P. Lovejoy, Princeton 

A. W. Bitting, Lafayette 

Paul O. Koto, Forest City 

John D. Baker. Peabody 

J. N. McCormack, Bowling Green. 

F. T. Eisenman. Louisville 

W. H. Dalrymple, Baton Rouge... 

F. O. Beal, Bangor 

G. Allen Jarman, Chestertown 

Wade H. D. Warfield. Baltimore. . . 
Austin Peters, Boston 

F. C. Wells, Saline 

H. H. Hinds, Stanton 

M. H. Reynolds, St. Anthony Park 

H. M. Bracken, St. Paul 

J. C. Robert. Agricultural College. 

D. F. Luckey. Columbia 

Geo. B. Ellis, Columbia 

W. G. Preuitt, Helena 

M. E. Knowles, Helena 

W. A. Thomas. Lincoln 

6. L. Lee, Carson City 



Professor of veterinary science. 

Secretary live stock sanitary commission. 

Veterinarian. 

State veterinarian. 
Do. 

President State board of stock inspection. 

State veterinary surgeon. 

Commissioner of domestic animals. 

Secretary State board of health. 

Instructor in veterinary science, Dela- 
ware College. 

State veterinarian. 

Commissioner of agriculture. 

State veterinarian. 

Secretary board of live stock commis* 
sioners. 

State veterinarian. 
Do. 
Do. 

Secretary live stock sanitary commission. 

Secretary State board of health. 

State veterinarian. 

Veterinarian State experiment station. 

State cattle commissioner. 

Chief veterinary inspector. 

Secretary live stock sanitary board. 

Chief of the cattle bureau of State board 
of agriculture. 

State veterinarian. 

President State live stock sanitary com« 
mission. 

Veterinarian live stock sanitary board. 

Secretary State board of health. 

Professor of veterinary science. 

State veterinarian. 

Secretary State board of agriculture. 

Secretary live stock commission. 

State veterinarian. 
Do. 

Secretary State board of health. 
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Sanitary officers in diarge of live stock interests — Continued. 



States and Territo- 
ries. 


Name and post-oifice. 


Official poflitioD. 


New Hampahire. . . 


Irving A. Watson, Concord 


Secretarv State board of health. 


N. J. Bachelder, Concord 


Secretary t>oard of cattle commisnonen. 
Secretary State board of health. 
Secretary tuberculosis commiasion. 
Secretary cattle sanitar>- honrd. 
Secretary sheep sanitary board. 
Commissioner department of a^caltorc. 
Chief veterinarian. 


New Jersey 


Henry Mitchell. Trenton 


Franklin Dye, Trenton' 


New Mexico 


W. C. Bamea, Las Veeaii 




Harry F. Lee, Albuquerque 


New York 


C. A. Wieting, Cobleskill 




W. H. Kelly, Albany 


North Cnrolina 


Tait Butler, Raleigh 


State veterinarian. 




8. L. Patterson, Raleigh 


Commissioner of agriculture. 
Chief Stale veterinarian 


North Dakota . . 


L. Van Em. Fargo 


Ohio 


W. W. Miller, Columbus 


Secretary State board of agriculture. 
State veterinarian 




Paul Fischer, Columbus 


Oklahoma 


Thomas Morris, Guthrie 

L. D. Brown. Guthrie 

Wm. McLean, Portland 

Leonard Pearson, Philadelphia 

John G. Clarke, Providence 


Secretary live stock sanitary commission. 
Territorfal veterinarian. 
State veterinarian. 


Oregon 


Pennsylvania.- 

Rhode Island 


Do. 
Secretary State board of agriculture. 
Veterinarian, State board of agriculture. 
State veterinarian. 

Do. 




John 8. Pollard, Providence 


South Carolina 

South Dakota 


Louis A. Klein, Clemson College 

J. P. Foster, Huron 


Tennessee .... 


R. H, Kittrell, Murfreesboro 


State live stock commissioner 


ToxnH 


M. M. Hankins, Quanah 


Live stock sanitary commissioner. 
Secretary State board of health. 
Secretary cattle commission 
State veterinarian. 
Do. 


Utah 


T. B. Beatty, Salt Lake City 


Vermont 


Victor I. Spear, Randolph 


Virginia 

Wajthington 


J. O. Ferneyhough, Blacksbuig 

3. B. Nelson, Pullman 


We«t Virginia 

Wisconsin 


J . 0. Thompson, Charleston 

Evan D. RolMjrts, Janesville 

George Wylle, Morrison ville 


Secretary board of agricaltore. 
State veterinarian. 




Secretary State sanitary board. 


Wyoming 


Geo. T. Seabury, Cheyenne 


State veterinarian. 




'Jeorge S. Walker, Cheyenne 


Secretary State board of sheep commit- 
sioners. 



OFFICIALS IN CHABGE OF FOOD INSPECTIOK. 



Name of office. 


Official. 


Post-office. 


Commissioner of Internal Revenue. Treasury Department. 
Chief Bureau of Animal Industry, Department of Agri- 


John W. Yerkes 

D. E. Salmon 


Washington. D. a 
Do. 


culture. 
Chief. Bureau of Chemistry. Department of Agriculture.. 


H. W. Wiley 


Do. 







FOBESTBT ASSOCIATIONS. 

American Forestry Association.— President, Hon. James Wilson, Secretary of 
Agriculture; vice-president, Jamea W. Pinchot; secretary (corresponding), H. M. 
Suter, Washinj^ton, D. C. 

International Society of Arboriculture.— President, Gren. William J. Palmer, Col- 
orado Springs, Colo.; vice-president, Henry John Elwes, F. R. S., Colesbome, Chel- 
tenham, England; secretary, J. P. Brown/Connersville, Ind. 

Society of American Foresters. — President, Gifford Pinchot, Washington, D. C; 
secretary, George B. Sudworth, Washington, D. C. 

SCHOOLS OF FOBESTBT. 

Yale Forest School, Yale University, New Haven, Conn. — A two-year gredaate 
course, leading to the degree of Master of Forestry. The junior year begins in July, 
the first term being conducted at Milford, Pike County, Pa. Under the direction of 
the officers of the Yale Forest School a two-month popular course, July and August, 
also is conducted at Milford, Pike County, Pa. Prof. Henry S. Graves, Director. 

Biltmore Forest School, Biltmore, N. C. — An undergraduate course, covering one 
year, without vacation. Dr. C. A. Schenck, Director. 

University of Michigan Forest School, part of the general Department of Litera- 
ture, Science, and the Arts, Ann Arbor, Mich. — A two-year graduate course, leading 
to the degree of Master of Science in Forestry. Filibert Roth, Professor of Forestry. 

Harvard University Forest School, Cambridge, Mass. — A four-year undergraduate 
course, in connection with the Lawrence Scientific School. R. T. Fisher, in chaige 
of curriculum. 
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Iowa State College of Agriculture and Mechanic Arts, Amee, Iowa. —A four-year 
course in forestry and horticulture, in which particular attention is paid to farm for- 
estry, leading to the d^ree of Bachelor of Science. A course is also given adapted 
to students m the civil engineering department. H. P. Baker, Assistant Professor, 
in charge of forestry. 

University of Maine, Department of Forestry, Orono, Me.— ^A four-year undergrad- 
uate course, leading to the degree of Bachelor of Science in Forestry. Prof. S. N. 
Spring, in charge of department 

Michigan Agricultural College, Department of Forestry, Agricultural College, 
Mich. — A four-year undergraduate course, leading to the degree of Bachelor of 
Science. E. E.Bogue, Professor of Forestry. 

University of Minnesota, Forest School, St. Anthony Park, Minn. — A four-year 
undergraduate course, leading to the degree of Bachelor of Science in Forestry. 
Prof. Samuel B. Green, in charge of school. 

University of Nebraska, Forest Department, connected with the Industrial College, 
Lincoln, Nebr. — A four-year undergraduate course, leading to the degree of Bachelor 
of Science in Forestry. Frank G. Miller, Professor of Forestry. 

KATIONAIi GOOD BOADS ASSOCIATION. 

President, W. H. Moore; secretary, R. W. Richardson; treasurer, C. H. Huttig. 
General office, Laclede Building, St. Louis, Mo. 

HATIOKAIi BEE E:BEPEBS' ASSOCIATION. 

President, J. U. Harris, Grand Junction, Colo.; secretary, W. Z. Hutchinson, 
Flint, Mich.; general manager and treasurer, N. E. France, Platteville, Wis. 

NATIONAL ASSOCIATION OF ECONOMIC ENTOMOLOGISTS. 

President, H. Garman, Lexington, Ky.; secretary, H. E. Summers, Ames, Iowa. 

ASSOCIATION OF OFFICIAL AGBICTJLTUBAL CHEMISTS. 

President, C. L. Penny, Agricultural Experiment Station, Newark, Del. ; secretary, 
H. W. Wiley, Chemist, Department of Agriculture, Washington, D. C. 

NATIONAL HOBTICULTXTBAL AND KINDBED SOCIETIES. 



Name of organization. 



American Apple Qrowers' Congrress 

American Association of Nurserymen 

American Carnation Society 

American Cranberry Growers' Association 

American Institute Farmers' Club 

American Institute Horticultural Society 

American Nurserymen's I'rotective Association 

American Pomological Society 

American Retail Nurserymen's Protective As- 
sociation. 
American Rose Society 

Cider and Cider- Vinegar Makers' Association of 
the Northwest 

Chrysanthemum Society of America , 

Eastern Nurserymen's Association 

International Apple Shippers' Association 

Mississippi Valley Apple Growers' Association . . 
MiaMuri Valley Horticultural Society 

National Federation of. Horticultural Societies.. 
National League of Commission Merchants of 
the United States. 

National Nut Growers' Aasociation 

Northwesteru Fruit Growers' Association 

Nurserymen's Mutual Protection Association. . . , 

Peninsula Horticultural Society 

Society of American Florists 

Southwestern Nurserymen's Association , 

Western Association of Wholesale Nurserymen.. 



Secretary. 



T.C.Wilson 

George C. Seager 

Albert M. Herr 

A.J. Rider 

W. Eagleson 

Leonard Barron 

Thomas B. Meehan.. 

John Craig 

Guy A. Bryant 

W.J.Stewart 

George Mlltenberger 

Fred H. Lemon 

Wm. Pitkin 

A. Warren Patch 

James Handiy 

Mrs, H. E. Chandler. 

C. E. Bassett 

A. Warren Patch 

James F. Wilson 

M. Hoffman 

Geo. C. Seager 

Wesley Webb 

Wm. J. Stewart 

J. A.Taylor 

E. J. Holman 



Post-offlce. 



Hannibal, Mo. 
Rochei«ter, N. Y. 
Lancaster, Pa. 
Hammonton, N. J. 
19-21 West 44th street, New 
York. N. Y. 
Do. 
Dreshertown, Pa. 
Ithaca, N. Y. 
Princeton, 111. 

11 Hamilton place, Boston, 

Ma'Js. 
2l;J N. 2d street, St. Louis, 
Mo. 

Richmond, Ind. 
Rochester, N. Y. 
17 N. Market street, Boston, 

Mass. 
Qulncy. 111. 
R. F. 1)., No. 2, Argentine, 

Kans. 
Fennville, Mich. 
17 N. Market street, Boston, 

Mass. 
Poulan, Ga. 
Lagrande, Oreg. 
Rochester, N. Y. 
Dover, Del. 
11 Hamilton place, Boston, 

Mass. 
Wynnewood, Ind. T. 
Leavenworth, Kans. 
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OBGANIZATIONS FOB PROTSOTIOH OF BIBDS AND GAME. 



Name of orgmniattion. 



Secretary. 



Po6t-offlce. 



American Omitholorlsts' Union, Committee on 

Protection of Nortn American Birds. 
Bird Protective Society of America 

Boone and Crockett Club 

League of American Sportsmen 

National Association of Audubon Societies 

National Association of Qame and Fish War- 
dens. 

National Game, Bird, and Fish Protectiye Asso- 
ciation. 

New York Zoological Society 

North American Fish and Qame Protectiye Asso- 
ciation. 



William Dutcher 

chairman. 
Edward C. Pease .... 

Madison Qrant 

Arthur F. Rice 

William Dutcher 

president 
Charles £. Brewster . 

do 

Madison Qrant 

E.T. D.Chamben... 



G25 Manhattan ayenue. New 
York, N. Y. 

28 Stafford BuOding. Buf- 
falo, N. Y. 

11 Wall street, New York, 
N. Y. 

155 Pennington avenue, 
Passaic, N. J. 

525 Manhattan avenue. New 
York. N. Y. 

Grand Rapids. Mich. 

Do. 

U WaU street. New York, 

N. Y. 
Quebec, Canada. 



FABMSBS' NATIOHAIi COHGBESS. 

President, Harvie Jordan, Monticello, Ga. ; first vice-president, B. Oameron, Stae- 
ville, N. C; second vice-president, Joshna Stranee, Marion, Ind.; treasorer, A. fit. 
Judy, Greenville, Ohio; secretary, John M. Stahl, 4328 Langley avenue, Chicago, 
III.; first assistant secretarv, George M. Whittaker, Boston, Mass. ; second assist- 
ant secretary, A. C. Fuller, Dows, Iowa; third assistant secretary, Luther H. Tucker, 
Albany, N. Y.; executive committee, W. M. Ames, Oregon, Wis.; E. W. Wickey, 
Ocean Springs, Miss. ; Levi Morrison, Greenville, Pa. 

PATBONS OF HU8BANDBT. 

OFFICERS OF NATIONAL GRANOB. 

Master, Aaron Jones, South Bend, Ind.; overseer, T. C. Atkeeon, Moigantown« 
W. Va. ; lecturer, N. J. Bachelder, Concord, N. H. ; treasurer, Mrs. E. S. McDowell, 
Rome, N. Y.; secretary, 0. M. Freeman, Tippecanoe City, Ohio; executive conunit- 
tee, E. B. Norris, Sodus, N. Y.; C. J. Bell. East Hardwick, Vt; F. A. Derthick, 
Mantua, Ohio; Aaron Jones, ex-officio. South Bend, Ind. 

REVIEW OF WEATHER AND CBOP CONDITIOKS, 8EAS0H OF 10O4. 

By James Berry, Chief ^ Climate and Crop Divinon^ Weather Bureau, 

The accompanying illustrations (see figures 61-63 and plates LXXII-LXXIY^ 
and tables (pages 577 to 680) show how the temperature and rainfall over the United 
States during the crop season of 1904, from week to week, compare with normal con- 
ditions of corresponding periods of former years. The diagrams exhibit the depar- 
tures from normal, by aistricts, and the maps show, respectively, the departures 
from normal temperature, the total precipitation, and the departures from normal 
precipitation during the crop season. 

January. 



January, 1904, was colder than usual in the districts east of the Mississippi River, the 
deficiency in temperature having been very marked in the Lake region. New England, 
and Middle Atlantic States, where it ranged from 6® to 9® per day. West of the 
Mississippi River the month was generally milder than usual. In portions of Cali- 
fornia and western Nevada the temperature excess amounted to more than 3® per 
day, and from eastern Washington to the western portions of the Dakotas and 
Nebraska it ranged from 6^ to more than 12^, being greatest in Montana. Along 
the central and northern California coasts and in the west Gulf States the average 
temperature differed bu t slightly from the normal. 

shortage of precipitation. 

As a whole the precinitation was below the normal. Over a comparatively narrow 
area extending from Oklahoma northeastward to southern New England, and in 
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Plate LXXII. 
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YMrbook U. 8. D«pt. of Agrloultur«, 1904. 



Plate LXXIV. 
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Fig. 81.— Temperatare (decrees Fahrenheit) and precipitation (inches) departures for the season of 
1904 from the normal of many yean for the Middle and South Atlantic States, and Gulf States. 
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Fig. 62.— Temperature (d(>grees Fahrenheit) and precipitation (inches) departures for the season ol 
1904 from the normal of many years for the Lake Region, the Upper Mississippi Valley, the Ohio 
Valley, and Tennessee. o . rt- 
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Fio. 68.— Temperature (degrees PWirenheit) and precipitation (inches) departures for the season of 
1904 from the normAl of many yeara for tiie Missouri Valley and the Pacifle coast. 
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centra} and northern Florida, southeastern Geoi^gia, and a few other limited areas, 
it exceeded K>e average, quite a decided excess occurring in portions of southern New 
England, the lower Lake region, Ohio Valley, northwestern Arkansas and adjacent 
portions of Indian Territory, and in northern Florida; but over much the fi;reater 
part of the country the precipitation was below the average|^ a marked de&iency 
occurring over the greater part of the Gulf and Atlantic coast districts, and also in the 
upper Lake region and on the Pacific coast 

SNOW AND WINTER WHBAT. 

At the close of the month the northern Rocky Mountain districts and all north^n 
and central districts eastward of the Missouri Valley were covered with snow, the 
southern limit extending to the northern portions of the central and east Gulf States, 
while depths ranging from 1 to 3 feet existed in the northern portion of the Lake 
region and northern New England. 

Over the southern portions of the winter-wheat belt winter wheat was largely 
without snow protection until near the close of the month^ when the northern, cen- 
tral, and eastern portions were well covered. ' In the Middle Atlantic States and 
portions of the Ohio and central Mississippi valleys the crop suffered as a result of 
the protracted cold and absence of snow covering during a large part of the month. 

Febbuabt. 

February was verv mild from central Texas northwestward to Idaho and the 
eastern portions of Oregon and Washington, and the temperature averaged above 
normal throughout the Plateau region, the greater part of California, and the west 
Gulf States. The average daily excess over most of the districts named was more 
than 3°, and from centralTexas northwestward to southern Idaho and eastern Oregon 
it generally ranged from 6^ to 10^. Along the immediate Pacific coast a nomber of 
stations showea slight deficiencies, but in the interior portions of the Pacific coast 
States the month averaged milder than usual. In the South Atlantic and east Golf 
States, and from the New England and middle Atlantic coasts westward to the Mis- 
souri Vallev, includinpf northeastern Montana, the month averaged colder than usual, 
being decidedly cold m the central valleys, I^ke region. Middle Atlantic States, and 
New England, where the temperature deficiency ranged from 6® to 12^, being most 
marked m the Lake region ana northern New ilngland. 

SNOW AND RAINFALL. 

The precipitation was unusually heavy in the middle and north Pacific coast dis- 
tricts, where the total for the month generally ranged from 6 to 16 inches, or from 

2 to 9 inches more than the February average. In the southern Plateau region and 
over much of the greater part of the country east of the Rocky Mountains the pre- 
cipitation was lighter than usual; only comparatively small areas, confined princi- 
pally to the South Atlantic and east Gulf States, received more than the monthly 
average. Throughout the central valleys and over the greater part of the Lake 
region, the Middle Atlantic States, and New England the deficiency ranged from 1 
to more than 4 inches. With the exception of areas of limited extent^ there was 
also a marked deficiency in the central and west Gulf States and in Florida. 

At the close of the month the extreme northern districts were covered with snow 
from the New England coast almost to the north Pacific coast, but the southern limit 
did not extend below the southern portions of the Lake region. From the northern 
Rocky Mountain region to the New England coast the depths generally ranged from 

3 inches to more than 2 feet, being greatest over the upper Lake region and northern 
New England. 

FARM WORK IN SOUTH— CONDITION OF WHBAT. 

In the central and west Gulf States the general conditions were favorable for snch 
farm wx)rk as is usually carried on at this season. In these districts work was anu- 
sually well advanced; com planting had begun ^nerally throughout Texas, while 
extensive preparations for corn and cotton planting had been made throughout the 
Gulf States, but more especially in the central and western portions. Some spring 
seeding had been done in Kansas, Oklahoma, and Colorado. 

As a whole the reports regarding winter wheat indicated that the condition of the 
crop was unpromising over much the greater part of the winter-wheat belt, the most 
unfavorable reports having been received from the middle and eastern districts. At 
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the beeinning of the month the greater part of the winter-wheat area was well 
covered with snow, but only the more northerly portions were protected daring 
the greater part of the month. 

March. 

The month was colder than nsual in the extreme northern districts from Lake 
Superior westward to the north Pacific coast, including the western portion of the 
central Plateau region and the middle Pacific coast districts. The average daily tem- 
perature deficiency ran^d from 3° to 4** per day from northern California northward 
to the Puget Sound region, and was much more decided over the northern portions 
of Montana and northwestern North Dakota, where it ranged from 3° to 14°. The 
weather was slightly cooler than usual on the north Atlantic coast northward of the 
Delaware Bay, the deficiencies ranging from 1° to 2** per day. Elsewhere, and over 
much the greater part of the country, it was milder than usual. Throughout the 
Middle Atlantic States, Lake region, Ohio and upper Mississippi valleys, and the 
northern portion of the east Gulf States, the temperature excess was very slight, 
ranging from 1° to 2® per day; but over the southeastern Rocky Mountain elope, the 
west Gulf States, and portions of Virginia, North Carolina, eastern Tennessee, and 
the upper Ohio Valley, it was more marked, and ranged from 3° to 8®, the greatest 
departure occurring in Texas, Oklahoma, and western Kansas. 

MUCH SNOW AND RAIN EXCEPT ON THE ATLANTIC AND THE GULP COASTS. 

Excessively heavy precipitation occurred in the Pacific coast and northern Rocky 
Mountain districts and in the central valleys and over the greater part of the Lake 
re^on. On the Pacific coast northward of San Francisco the total monthly precipi- 
tation ranged from 6 to 19 inches, being greatest on the northern Califorma coaist, 
and in the central valleys from 6 to 11 inches, the Ohio and central Mississippi val- 
leys rec^ving the greatest amount. In the Atlantic coast and Gulf districts, and over 
the middle and southern Rocky Mountain slope and the southern Plateau region, the 
month was drier than usual. A considerable area, embracing western Texas and por- 
tions of Kansas and New Mexico, received no appreciable amount, while the deficiency 
over a large part of the Gulf and Atlantic coast districts ranged from 1 to 4 inches. 

At the dose of the month the country east of the Rocky Mountains was practically 
free from snow, excepting portions of the Adirondack region and the upper Michi- 
gan peninsula. 

SEASON BACKWARD IN NORTHERN DISTRICTS — FLOODS IN NORTHERN CALIFORNIA. 

From the upper Mississippi Valley to the middle Atlantic coast the season was 
generally reported backwara, although the average temperature for the month in 
these districts was generally in excess of the normal. In the Southern States the 
pionth was mild and favorable for farming operations. The northern portion of the 
central Gulf States, however, as well as me central valleys and the greater part of 
the Lake r^on. suffered from excessive rains, and western Texas and the southern 
Plateau region from drought. From northern Wisconsin westward to the Rocky 
Mountains the ground was still frozen deeply and no farm work had been done. On 
the Pacific coast the month was cold and wet, wholly preventing farm work in 
Washington and Oregon. The highest water known in many years, flooding thou- 
sands of acres of valuable grain lands, occurred in northern California during the 
first and second decades of the month. 

Over the western portion of the principal winter-wheat area the reports indicated 
an improvement in the condition of winter wheat, and in some of the more easterly 
sections a slight improvement was also indicated. As at the close of the previous 
month, the least favorable reports were received from the central and eastern dis- 
tricts. In Indiana the crop was badly washed on high lands and much injured by 
floods on low lands, but where not thus damaged it was healthy and growing. In 
the western portions of the wheat area in Nebraska and Kansas the crop had smfered 
from drought 

In the Gulf States much com had been planted and good stands were reported. 
Some planting; had been done in the soutnem portions of Kansas and Missouri. 
Preparations for corn planting in the central Mississippi and Ohio valleys and Middle 
Atlantic Stated progr^sed slowly. 

In the central and western portions of the cotton belt cotton planting was pro- 
gressing rapidly at the close of l^e month, and some planting had been done in all 
the eastern districts. In southern Texas about half the crop had been planted, and 
the early planted was coming up nicely. 

2 A1904 36 



Digitized 



by Google 



662 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 
The Crop Sbason, Apbil-Skptembkr, Summabt by Webks. 

By weeks, ending with Monday, from April 11 to October 3, the crop conditions 
may be summarised as follows: 

April II.—Ab a whole, the weather conditions were not favorable for farming oper- 
ations in the principal agricultaral districts east of the Rocky Mountains, having been 
unseasonably cold m the central valleys and Southern States, with too much moisture 
over the Miadle Gulf States and a laiige part of the central valleys. More favorable 
conditions prevailed in the Middle and South Atlantic States and Rocky Mountain 
region. Temperatures below freezing occurred as far south as the interior of the 
South Atlantic States on the 4th and 5th, with more or less damaging effects. In the 
northern and central districts east of the Rocky Mountains the season was from one 
to two weeks later than usual, and was also backward on the North Pacific coast 

OUTLOOK FOR CORN, WHEAT, AND OOTTON. 

East of the Mississippi River no com had been planted northward of Tennessee and 
North Carolina, but a large part of the crop had been pUmted in the last-named 
State, and the work was well advanced throughout the Gulf States. Some com had 
been planted in Missouri and as far north as central Kansas, and a large acreage of 
fall-plowed ground was ready for seeding in Iowa. In Texas the crop was in gocxi 
condition and receiving its first cultivation. 

The least favorable reports respecting winter wheat were received from the States 
of the Ohio Valley, the crop having sustained much damage from overflows in Indiana 
and Illinois and portions of Ohio, and also in Michigan. A considerable acreage in 
Indiana and Ohio was so damasred that it was thouj^ht necessary to plow it up for 
other crops. An improvement, however, was noted in portions of Ohio and Illmois, 
and the general outlook in Missouri, Kansas, and Nebraska was encouraging, although 
rain was needed in the western portion of .the wheat region in Nebraska. Over the 
southern portion of the Middle Atlantic States there was a general improvement; on 
the North Pacific coast conditions were very favorable, and a fair crop was promised 
in California, except in the flooded sections and in portions of the southern counties. 

Spring-wheat seeding was in full progress and well advanced over the southern 
portion of the spring- wheat region until intenrupted by the severe rain and snow 
storm of the 7th and 8tb. 

Cotton planting was interrapted by cold, wet weather in the central portion of 
the cotton belt, but progressed favorably in the southem portions of the eastern and 
western sections. £arly planted cotton was up to satisfactory stands in the southern 
portions of Georgia, Alabama, and Louisiana, and in Texas. About three-fourths of 
the crop had been planted in the southwestern and central counties of the last-named 
State. 

ADVANCE IN SPRING SBBDINO AND PLANTING. 

April IS. — Generally east oi the Rocky Mountains the week was nnseasonably 
cold and very unfavorable for germination and growth. Farm work in the Missouri 
Valley and Southem and Middle Atlantic States made very favorable progress, but 
in the northern districts practically nothing was done. The States of the upper 
Lake region were covered with snow to a considerable depth during the latter part 
of the week, and frosts more or less injurious occurred as far south as the northern 
portion of the Gulf States. The Pacific Coast States and Rocky Mountain districts 
experienced a week of highly favorable temperature conditions, but severe drought 
continue<i from central and western Texas to the South Pacific coast 

Preparations for planting com were active in the Missouri Valley and Middle 
Atlantic States, but made slow progress in the Ohio Valley. In the Southem States 
low temperature proved unfavorable by checking germination and growth. 

In MiHsouri and over most of Kansas and Nebraska winter wheat made good 
growth, but needed warmer weather. Reports from the Ohio Valley continued very 
unfavorable, although a slight improvement in southem Indiana was indicated. In 
Illinois wheat made little growth. Winter wheat made splendid growth on the 
Pacific coast, especially in Washington and Oregon. 

Over the soutnem portion of the spring-wheat region seeding was activelv carried 
on and was nearly finished in Iowa, Nebraska, and southeastern South Dakota, but 
in North Dakota and Minnesota very little had been done. Seeding was also in 
active progress on the North Pacific coast. 

Cotton planting had progressed rapidly throughout the central and southern 
portions of the belt and had bc^^n in the more northerly districts. In portions of 
Georgia and Texas planting was nearlv finished and chopping had begun in Florida 
and southern Georgia, Throughout the belt the weather was too cold for germina- 
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tion and growth, the reports indicating that considerable replanting would be neces- 
sary in portions of the central and western districts. 

Fruit experienced a week of trying conditions throughout the central valleys and 
Middle Atlantic and Southern States, but while the reports indicated that much 
injury had been done by frosts and freezing temperature, good prospects, due prin- 
cipally to the lateness of the season, continued in many sections. 

GOOD PBOORBBS IN PLANTING IN FACE OV LOW TBMPBRATURfiS. 

April ^6. — From the west Gulf coast northwestward to the Middle Rocky Moun- 
tain slope the temperature was generally favorable, but elsewhere the week was too 
cool for germination and growth. Heavy rains in the lower Missouri Valley and 
portions of the spring-wheat region interrupted work, while droughty conditions in 
the Middle, South Atlantic, and Gulf States generally increased. Freezing tempera- 
tures and frosts generally throughout the central valleys, Lake region, New England, 
and the Middle Atlantic States were injurious to a greater or less extent. 

While preparations for com planting were active, but little was done, owing to low 
temperature. East of the Mississippi River no com had been planted north of the 
Ohio River, nor had planting begun in Iowa and Nebraska, except in the southwest 
part of the last-namea State. In the Southern States com suffered from cold weather. 

Very favorable reports respecting winter wheat were received generally from 
Nebraska and Kansas. In the States east of the Mississippi River the outlook was 
less favorable, although warmer weather the latter part of the week caused some 
improvement in Ohio. A large acreage in Indiana was being devoted to other crops. 
On the Pacific coast winter wheat experienced a general improvement. 

Over the northern portion of the spring-wheat region practically no seeding had 
been done, and in North Dakota, where about one-half the crop was sown at this 
time last year, most of the lowlands were flooded. Seeding was generally well 
advanced over the southern portion. 

Cotton planting was general over the northern portion of the belt, and was 
nearly finished in the central and southern portions, where chopping was in general 
progress, the early planted in Texas and Florida receiving its first cultivation. Over 
most of the central and eastern districts the stands were unsatisfactory and much 
replanting was necessary. 

UNSEASONABLY COOL, WITH DAMAGING FROSTS. 

Tobacco plants were injured by frost in Virginia and Kentucky, and were reported 
as small in Tennessee and North Carolina. Some transplanting had been done in 
South Carolina. 

Generally throughout the central valleys and Middle Atlantic States the outlook 
for most fmits was further impaired, early peaches apparently suffering most. 

May f . — The northern Rocky Mountain districts and the States of the upper Mis- 
souri Valley experienced a week of favorable temperature, but throughout the 
Southern States, Ohio Valley, and the greater part of the Middle Atlantic States and 
New England it was too cool for germination and growth. Rains prevented farm 
work in the Ohio Valley and Tennessee and in portions of the lower Lake region. 
Middle Atlantic States, and New England, while drought in the south Atlantic and 
east Gulf districts and over the southern Rocky Mountain region and western Texas 
continued with increased severity. In California and Oregon, as in the previous 
week, it was unseasonably cool, with damaging frosts in Oregon, but in Washington 
the conditions were generally favorable. 

.With the exception of Kansas, southern Missouri, and Arkansas, com planting 
progressed slowly, but preparations were extensive. In the east Gulf States and 
Tennessee com sufferea from drought and low temperatures. In the central and 
west Gulf States some received final cultivation. 

In Nebraska, Kansas, and Missouri winter wheat advanced favorably, except 
where damaged by floods in the last-named State. In Illinois, Ohio, Kentucky, 
Tennessee, the Vi^nias, Maryland, and North Carolina an improvement was indi- 
cated, but in Indiana, Ohio, Pennsylvania, and Michigan the outlook was poor. 
The crop had advanced favorably on the Pacific coast. 

Unseasonably cool weather generally throughout the cotton belt was unfavorable 
for germination and growth of cotton, and poor stands were extensively reported, 
especially in the central and eastern districts, where drought was also proving inju- 
rious. Planting was nearly finished, except in the northern portion of the belt and 
in the extreme western cotton counties of Texas, in which State the stands were gen- 
erally good. Chopping was in general progress over the southern portion, and cul- 
tivation had begun in Louisiana and Texas. 
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BBNBFICIAL RAniS — IICPROVSMSNT IN WHKAT. 

May p.— The temperature conditioiui were favorable in all districts with the excep- 
tion of the north Pacific coast and middle Rocky Mountain region, where frostB imd 
freezing temperatores were injurioos. Heavy rains in portions of the lower Miasoori 
and Red River of the North valleys and in Texas retarded work and caused dama^ 
by watching land, bat were of great benefit in relieving the droughty conditions m 
weetem Texas. Drought was also relieved in portions of the south Atlantic and east 
Gulf States, but continued over a large p^rt of these districts, and rain was generally 
needed in the Middle Atlantic States. The States of the Ohio Valley and LaSe region 
experienced a week of highly favorable conditions. 

Com planting proceeded under very fovorable conditions throughout the northern 
portion of the com belt In Nebraska, Kansas, and northern Missouri, however, 
planting was interrapted by rains. In Iowa the work made good progress. Over 
the souUiem portion of the Middle Atlantic States planting was well advanced uid 
had begun in rennsylvania and New Jersey. 

A general improvement in the condition of winter wheat was indicated, especially 
over the westem portions of the winter- wheat belt and in the Middle Atlantic States, 
but the outlook for this crop in the States of the Ohio Valley continued very poor. 

S{>ring-wbeat seeding was lar^ly finished, except on wet lands in the northern 
portions of North Dakota and Mmnesota. The early sown over the southern portion 
of the spring- wheat region was making good growth. On the north Pacific coast 
the week was too cool for rapid advancement 

The cotton belt experienced favorable temperatures and abundant rainfall, exo^yt 
in the eastern districts. Reports of poor stands of early planted cotton continued 
from the central and eastern portions, but better stands of the late planted were indi- 
cated. Recent rains improved the situation in westem Texas, but interfered with 
cultivation in the eastern portions of that State. Planting was nearly finished in 
northern districts. 

DAMAGE BY COOL WEATHER, FROST, DROUGHT, AND BOLL WEEVIL. 

May le.^ThQ week was much too cool in all districts east of the Rockv Mountains. 
Lijfht to heavy frosts occurred over the northern portion of the central valleys and 
Middle Atlantic States and in the Lake region, with more or less injury. Light local 
rains afforded relief over limited areas in the South Atlantic and east Gull States, 
but the greater part of these districts continued to need rain, and in some sections 
drought was severe. The week was also too cool on the north Pacific coast, but there 
was ample heat in California. 

While corn planting was delayed in portions of Nebraska, Iowa, and Missouri, it 
matle favorable progress in the States of the Missouri and upper Mississippi valleys, 
and proceeded unintemiptedly in the Ohio Valley. Planting was in progress in the 
Dakotas, Minnesota, Michigan, and New England, but had not b^nm in Wisconsin 
and New York. In Texas the crop was in fine condition and well cultivated, and 
was tasseling in the southern part. In the South Atlantic and central and east Gulf 
States corn was generally backward. 

In Nebraska, Kansas, and Missouri the advancement of winter wheat was favor- 
able and an improvement was generally reported elsewhere east of the Rocky Moun- 
tains, but the condition of the crop in the States of the Ohio Valley continued very 
poor. Wheat was now heading as far north as the southern portions of Kansas and 
MiHPouri, and harvest had be^un in southern Texas. On the north Pacific coast the 
bulk of the crop was in promising condition, and, while a fair crop was indicated in 
California, the outlook in that State was not as good as earlier in the season. 

Heavy rains prevented the completion of spring-wheat seeding in portions of North 
Dakota and northern Minnesota, but seeding was practically completed elsewhere. 
The early sown was coming up and growing nicely in the Dakotas and southern 
Minnesota, but variable conditions were reported from low^a. In Washington the 
crop suffered from cold, but the outlook in Oregon was more favorable. 

Cool weather was unfavorable for cotton throughout the cotton belt, and drought 
in portions of the eastern districts proved detrimental. Complaints of poor stands 
continued from nearly all sections in the central and eastern districts, but good stands 
were the rule in Louisiana, Oklahoma, and Texas. In the last-named State the fields 
were generally clean, and the plants were beginning to fruit in the coast districta 
Chopping was well advanced, and cultivation in. the southern districts was general. 
Boll weevils appeared and were increasing in a number of southwest and south- 
central cotton counties of Texas. 
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TBMPERATURES MORE PAVOBABLB, WITH CORN PLANTING PROGRBBSING WELL. 

May BS, — While the fore part of the week was much too cool in the districts east 
of the Mississippi River, as a whole the temperature conditions were much more 
favorable than m the preceding week, the States of the Missouri Valley and the 
Rocky Mountain and racific coast districts having experienced highly satisfactory 
temperatures. Generally light rainfall in the central valleys and over most of the 
Southern States permitted the fovorable progress of farm work, complaints of inter- 
ruption being confined mainly to the upper Ohio Valley. Complaints of wet soil, 
however, continued from portions of the central Mississippi and lower Missouri val- 
leys. Drought continued in the South Atlantic and east Gulf States and over the 
southern Plateau region, and the need of rain was beginning to be felt in central and 
eastern Texas and on the north Pacific coast. Frosts, more or less dama^ne, occurred 
on the 16th and 17th in the Lake r^on, upper Ohio Valley, and Middle Atlantic 
States. 

Com planting advanced very favorably, except in portions of the central Missis- 
sippi and Ohio valleys, where it was prevented Dv wet soil. In Iowa, Nebraska, and 
Kansas planting was nearly completed, but in Missouri it was only about one-half 
finished, and much remained to be planted in the Ohio Valley. In the central and 
east Gulf States com was generally small and backward, but it made good growth in 
Texas. Cutworms were very destructive in Kentucky, Tennessee, and portions of 
the Middle Atlantic States. 

Winter wheat advanced favorably in Nebraska and Kansas and generally in Missouri. 
Improvement was reported from Illinois, Michigan, and Ohio, where however, the 
condition of the crop was very poor. In the Middle Atlantic States a general improve- 
ment in the crop was also noted. On the Pacific coast winter wheat sustained slight 
damage ifrom drying winds in California, but the crop continued to do well in Or^on 
and Waahington. 

Spring-wheat seeding was practically finished, except in North Dakota, where it 
was well advanced. 

Cotton continued backward and made slow growth during the week throughout 
the cotton belt, low night temperatures being generally reported as detrimental. 
Improved stands were reported in portions of the central and eastern districts, but 
irregular stands were the rule. Chopping continued and the fields were mostly well 
cultivated. Lice were very extensively reported from the central and eastern districts 
and boll weevils continued to increase m the southwestern and central cotton counties 
of Texas. 

Nearly all reports respecting the grass crop were favorable. 

CORN AND WHBAT IN GOOD CONDITION— COTTON SMALL, BUT PROMISING. 

May SO. — ^With the exception of the northern Rocky Mountain region and upper 
Missouri and upper Mississippi valleys, where the early part of the week was too 
cool, the temperature was favorable in all districts. Oklahoma and portions of Iowa, 
Missouri, Wisconsin, Ohio, and Pennsylvania suffered to some extent from excessive 
moisture, while droujght continued over a large part of the South Atlantic and East 
Gulf States. Well-distributed and beneficial rains fell over the greater part of Texas 
and th^ central Rocky Mountain slope. Light frosts occurred in Wisconsin and heavy 
and damaging frosts in Montana, Idaho, and the eastern portions of Oregon and 
Washington. Continued northerly winds caused considerable damage to &uit and 
possibly injured grain in California. Rain was generally needed on the north Pacific 
coast 

Except in the more northerly sections, where com planting was much delayed, 
this work progressed under favorable conditions. A general improvement in the 
* condition of corn was indicated in the Southern States. 

A eeneral improvement in winter wheat was indicated in the principal wheat States, 
but the crop continued very poor in the Ohio Valley. Harvest was in progress in the 
Southern States. On the north Pacific coast winter wheat did well, except in por- 
tions of eastern Washington, where it was injured somewhat by frost. In California 
the crop was maturing rapidly, but probably sustained injury "by desiccating winds. 

Early sown spring wheat was growm^ nicely, and the genenU outlook for this crop 
in the spring- wheat region was promising. 

Nearly all reports respecting oats indicated that this crop had made very favorable 
progress. Early oats were heading as far north as the central Mississippi Valley and 
and the southern portion of the Middle Atlantic States. Harvesting continued in 
the South. 
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Althoagh cotton oontmaed small, a general improvement was indicated, eapeciallj 
in the central and western districto, where rains were well distributed and eenerallj 
ample. The least feivorable reports were received from Greorgia, Florida, and portiQiia 
of South Carolina, where drought continued. Lice were not so generally reported 
in the central and eastern districts as in the previous week, except in Geor^gia, bat 
boll weevils continued to increase in the southwest and central cotton counties of 
Texas. 

In the principal hay producing States the condition of this crop was uniformly 
good. Ha3ring had commenced m Texas. 

WSATHKR UN FAVORABLE TO CORN, BUT MAINLY GOOD FOR WHRAT AND COTTON. 

June 6. — While too cool for best results in portions of the Lake region and in the 
Missouri Valley and northern Rocky Mountain districts, with excessive nooisture 
and lack of sunshine in the central Miasiesippi and lower Missouri valleys, the week, 
as a whole, was verv favorable in the districts east of the Rocky Moon tains. 
Drought in the South Atlantic and east Gulf States was very generally relieved, 
although more rain was needed in portions of Florida and in the central and west 
Gulf (x>a8t districts. The north Pacific coast experienced a favorable week, but in 
California nearly all crops were injured by continued drvine north winds. 

Over the western portions of the com belt com was checked in f^wth by lack of 
warmth and sunshine, and was much in need of cultivation, while m the central and 
eastern districts planting and replanting were delayed by rains. Poor stands were 
reported from the Lake region, Onio Valley, and Middle Atlantic States. 

Winter wheat suffered somewhat from heavy rains in portions of Oklahoma and 
Missouri; elsewhere the crop advanced favorably, but the outlook over the eastern 
portion of the winter-wheat oelt continued unpromising, although more or lees im- 
proved in the Ohio Valley and Middle Atlantic States. Wheat was heading as far 
north as the central Mississippi Valley, harvestins beins general in the Southern 
StateA. On the north Pacific coast the crop had advanced ravorably, and was head- 
ing; in California it was maturing rapidly, the late sown having been seriously dam- 
aged by hot winds. 

With the exception of some weedy fields in South Dakota, spring wheat was in 
very promising condition. 

Oats made vigorous growth throughout the central valleys and Middle Atlantic 
Stateei, and a general improvement in condition was indicated in nearly all districts. 

There was quite a decided improvement in the condition of cotton over nearly the 
whole of the cotton belt, although the crop suffered some damage in Oklahoma and 
Indian Territories from overflows, and from insufficient moisture in scattered local- 
ities in Louisiana Rapid growth and a good state of cultivation were generally indi- 
cated. Boll weevils were increasing rapidly and doing considerable damage in a 
number of southwestem and south-central counties in Texas. 

TEMPERATURES UNFAVORABLE, WITH TOO MUCH RAIN. 

June IS. — In the central and western Gulf States fovorable temperatores prevailed 
during the week, but elsewhere east of the Rocky Mountains and on tne north 
Pacific coast complaints of insufficient heat were quite general, while hot, nor^^y 
winds caused further injury to nearly all crops in California. There was too much 
rain in portions of Texas, Arkansas, Oklahoma, Kansas, and North Dakota, and also 
over the northern portions of the Middle Atlantic States and New England, while 
lack of moisture was beginning to be felt in the Ohio Valley and portions of the 
upper MissiHsippi Valley and upper Lake region. In these last-named districts, how- 
ever, the conditions were very favorable for farm work. Frosts on the 11th in the 
middle and northern plateau districts and in the eastern portions of Oregon and' 
Washington proved injurious. 

Throughout the central valleys and Middle Atlantic States com made slow growth, 
and in Kansas and Nebraska much of the crop was still weedy, although it was in 
an improved state of cultivation. In Iowa, Missouri, Illinois, and Indiana fields 
were generally clean, but in the Middle Atlantic States rains interfered with culti- 
vation. In Texas a good yield of com was now assured, and the crop was promising 
elsewhere in the Southern States. ^ 

As a whole, winter wheat continued to advance favorably, a general improvement 
being indicated in the Ohio Valley and Middle Atlantic States. Harvest began in 
southeastern Missouri and southern Texas, and some wheat was ready for harvest in 
southern Kansas, where wet soil prevented commencement of this work. 
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Spring wheat continued to make satisfactory progress, and was in very promising 
oondition. 

The outlook for oats was very promising. They were heading as far north as 
Kansas, Missouri, and Tennessee. 

A further improvement in cotton was generally indicated. In portions of Louisi- 
ana, Texas, and Oklahoma, however, nelds were becoming foul, while the crop 
was in need of rain in portions of Alabama. In the central and eastern districts the 
plant continued small, out was growing rapidly. Boll weevils were still numerous in 
southwestern and central cotton counties of Texas, and in some sections were doing 
considerable damage. 

A fine crop of hay was generally promised in nearly all sections. 

CROP GBOWTH SLOW — PBOGRBB8 OF WHBAT HARVEST. 

June so. — Continued cool weather in the districts east of the Mississippi River was 
unfavorable, but to the westward of the Mississippi the temperature was very favor- 
able, the week averaging the best of the season in the northern Rocky Mountain 
districts. While high maximum temperatures occurred in California, the conditions 
there had improvea since the previous week. A large part of the Gulf States and 
most of New England received little or no rain, and moisture was needed in those 
districts. Portions of the Lake region, Ohio Valley, and Tennessee were also begin- 
ning to need rain, while too much fell in eastern Kansas and southeastern Nebraska. 
Unseasonably low minimum temperatures occurred in the A^tlantic coast districts on 
the 14th and 15th, with light frosts in central New Jersey. 

As a whole, com made slow growth in the principal com States and was generally 
reported as small. Good growth, however, was reported from Oklahoma and Kansas, 
and the crop continued to do well in the Southern States, though it needed rain. 

A general improvement in winter wheat was indicated in nearly all districts. 

Spring wheat made rapid growth and was in promising oondition, although weedy 
in North Dakota. 

Less favorable reports concerning oats were received from Missoim, where the 
crop was heading short, and from Illinois and Michigan, where it was in need of 
rain and warmth; elsewhere the general outlook continued promising. 

The favorable progress of cotton during the two i)receding weeks was checked in 
the central and eastern portions of the belt, where rain was generally needed and lice 
were extensively reported. In Tennessee and portions of the Carolinas and southern 
Mississippi, however, the crop continued to do well, and throughout the cx>tton belt 
it was well cultivated, except in northeastern Texas, where a few fields were still 
foul. In the last-named State cotton made rapid growth and was generally in fine 
condition, but boll weevils caused damaee in a greater number of counties than in 
the preceding week. Good growth was luso reported from Oklahoma, Indian Terri- 
tory, and Arkansas. 

In portions of the Lake r«pon and Ohio Valley grass suffered materially from lack 
of moisture, but elsewhere the outlook for the hay crop continued very promising. 

CORN GOOD — COTTON SMALL, BUT WELL CULTIVATED. 

June S7. — ^The temperature conditions in the districts east of the Mississippi River 
were more favorable than in the preceding week, but were less so in the upper Mis- 
souri Valley and in the Rocky Mountain and north Pacific coast districts, where it 
was abnormally cool, with heavy frostis, more or less damaging, in the eastern por- 
tions of Washington an<l Oregon and in Utah, Idaho, and northern Arizona. Kain 
was generally needed in the Lake region, Ohio Valley, and the Atlantic coast and 
east Gulf States, although portions of these districts received generous rains, while 
the States of the lower Missouri Valley and portions of Minnesota and North Dakota 
suffered from excessive moisture. On the Pacific coast the weather conditions were 
more favorable in California, but Oregon and Washington suffered considerably from 
drought and low temperatures. 

In Iowa and in the principal com States eastward of the Mississippi River com made 
good progress and was well cultivated, rapid growth being generally reported. 
Kapid growth was also reported from Missouri, Kansas, and Nebraska, but in these 
States cultivation was hinaered, particularly in Missouri and Nebraska, where many 
fields were grassy. A large crop was practically assured in Texas, but drought 
inipaired the outlook in the central and east Gulf and South Atlantic States. 

The progress of wheat harvest in Kansas and Missouri was interrupted by rains, 
but the work proceeded without interference eastward of the Mississippi River, and 
was in progress as far north as the southern portions of IlUnois and Indiana, and in 



Digitized 



by Google 



568 YEABBOOK OF THE DEPABTMElTr OF AGBIOULTIJBE. 

Virginia and Maryland. Some lodging and mat were reported from Nebraska and 
MisHouri, and dry weather hastened maturity in Michigan; but elsewhere the crop 
advanced favorably, well-filled heads bein^ generally reported. 

Spring wheat was somewhat less promismg than previously indicated, bat the ont- 
look continued encouraging in the spring-wheat region east of the Rocky Moontains. 
In portions of the Dakotas the crop was weed v, but in these States and m Minneeota 
it made good growth and the earlv sown was beginning to head. 

In most of tne districts east of the Mississippi Kiver cotton made slow growth and 
was generally small, though healthy and well cultivated. Good growth, however, 
was reported from Mississippi and portions of Alabama, and while lice were increas- 
ing in the last-named State they were less numerous in Mississippi and South Caro- 
lina. West of the Mississippi Kiver the advance of the crop was more rapid, good 
growth being generally reported; and while some fields were foul in portions of 
Texas, Arkansas, and Louisiana, the crop was generally well cultivated. In Texas 
boll wevils were more numerous in the southwestern, central, eastern, and coast 
sections. 

HARVESTING OF WINTER WHEAT, OATS, AND HAT. 

July ^.— In the Lake region and central valleys the week was onseasonabljr cool 
and unfavorable for rapid growth, but highly favorable temperatures prevailed in tiie 
Southern States and in the Rocky Mountain and Pacific coast districts. East of the 
Rocky Mountains the rainfall, as a whole, was well distributed and ample, too mudi 
occurring in the lower Missouri Valley and the valley of the Red River of the North. 
Portions of the South Atlantic and east Gulf States continued to need rain, although 
droughty conditions in these districts were largely relieved. Rain was much needed 
on the immediate north Pacific coast 

In Nebraska and Kansas com grew well, but in the central and eastern portions of 
the com belt growth was slow, as a result of cool weather. Except in portions of 
Nebraska, Kansas, and Missouri, where fields were weedy, the crop was in a good 
state of cultivation. 

Winter-wheat harvest made slow progress in Missouri and Kansas, and damage to 
wheat in shock was reported from the first-named State. GomplaintB of rost were 
also received from portions of Missouri and from Nebraska and Kansas. East of the 
Mississippi River better harvesting weather prevailed. 

In the northern portion of the spring-wheat region cool, wet weather checked 
rapid advancement of spring wheat, which, however. Was generally doing welL 
Over the southern portion of the spring-wheat region the reports indicated an 
improvement over the previous week. 

The general outlook for oats was promising, but the crop suffered from excessive 
moisture on lowlands in Minnesota and in portions of Missouri, Nebraska, and Okla- 
homa. 

An improvement in cotton was generally indicated, and, while the plant continued 
small in the central and eastem districts, it was making rapid growth throughout 
the belt, especially in the central and western districts. The crop was generally 
well cultivated, although some fields in Oklahoma and northeastern Texas were foul 
Cotton was banning to open in the extreme southwestern coast counties of Texas. 

While rains injured hay in portions of the lower Missouri and Ohio valleys and 
New England, a good crop was generally promised. 

DAMAGING RAINS — INJURIES BY BC78T AND BOLL WEEVIL. 

July 11, — Unseasonably cool weather continued in the States of the Missouri Valley 
and over the western part of the upper Lake re^on, but elsewhere the tempentture 
was very favorable. Heavv rains prevented cultivation of crops and greatly inters 
fered with harvesting in the lower Missouri, central Mississippi, and Ohio valleys 
and in portions of the Middle Atlantic States and Lake region, and much grain in 
shock was damaged in Oklahoma, Kansas, and Missouri. Portions of the South 
Atlantic States and north-central Texas needed rain, and in the southern plateau 
districts severe drought continued. Drought also prevailed in the coast districts of 
Washington and Oregon, where crop prospects were materially lessened. 

Over the greater part of the corn oelt corn made vigorous growth, but continuous 
rains prevented cultivation, and much of the crop was weedy. In the more north- 
erly districts com was generally backward, but had advanced decidedljr. 

Winter wheat sustained great damage from continuous heavy rains in Nebraska, 
Kansas, Oklahoma, and Missouri, where the unharvested grain was seriously dam- 
aged by mst and lodging and that in shock by molding and sprouting. Harvesting 
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was also greatlv hindered in the districte east of the Mississippi River, where, how- 
ever, the conditions were much less serious than in the States of the lower Missouri 
Valley. 

While spring wheat suffered slightly from rust over the southern portions of the 
spring-wheat re^on and was thin and weedy on lowlands in northern Minnesota, 
the crop, as a whole, advanced satisfactorily. It was now heading in North Dakota 
and northern Minnesota. On the north Pacific coast spring wheat, especially the 
late sown, suffered seriously from drv weather. 

Cotton ^w rapidly throughout the cotton belt, complaints of too rapid growth 
being received from portions of the central districts. Over the greater part of Texas 
and in the eastern districts the crop was in a cood state of cultivation, and compara- 
tively little damage from insects was report^, except in Texas, where boll weevils 
were increasing and becoming more destructive in the southwestern counties. 

Haying was greatly retardSi by rains throughout the central valleys and Middle 
Atlantic States, and much hay was spoiled. Better conditions prevsoled in Minn^ 
sota, the Dakotas, Nebraska, and Montana, where a fine crop was being gathered. 

CONTINUED DROUGHT IN SOUTHERN PLATEAU REGION — RAPID GROWTH OP CORN. 

July IS. — East of the Rocky Mountains the temperature was highly fovorable, but 
in the Pacific coast States and over the western portions of the middle and nortbem 
plateau districts it was unseasonably cool, with light to heavy frosts on the 13th in 
Washington and Oregon. Too much rain hindered farm work in the central Gulf 
districts and in portions of the Ohio Valley and Middle Atlantic States, while need 
of rain was beginning to be felt in northern New England, portions of the Carolinas, 
over the greater part of Texas, and in southern Colorado. Drought was relieved in 
the North Pacific coast districts, but continued with increased severity in the southern 
plateau region. 

Com experienced a week of exceptionally favorable weather conditions and made 
rapid growth generally. Very few unfavorable reports respecting this crop were 
received. In the Missouri Valley and in portions of the upper Ohio Valley and 
Middle Atlantic States, however, the crop suffered somewhat from lack of cultivation, 
and in Texas the late planted was being injured by drought 

Better weather for harvesting winter wheat prevailed than in the preceding week, 
and the work made satisfactory progress, although delayed by moisture in portions 
of Kansas and the Ohio Valley. Harvesting was practically completed in Missouri 
and Nebraska, and was well aavanced in the Ohio Valley and the nor^em portion 
of the Middle Atlantic States. Comparatively few reporto of sprouting in shock and 
of damage by mold were received this week. Harvesting contmued under favorable 
conditions on the Pacific coast. 

Reports of injury to oats by rust continued from the lower Missouri Valley, but 
elsewnere this crop advanced favorably, harvest being in general progress in the 
central valleys and Middle Atlantic States, with satisfactory yields. 

Cotton continued to make rapid growth throughout the cotton belt, with the 
exception of Texas, where its advancement was cnecked by dry weather. From 
X>ortions of the Carolinas, Florida, Alabama, Mississippi, and Louisiana complaints 
of grassy fields were received, and in some sections of these States too rapid growth 
of stock was reported. In Georgia the crop was in very promising conmtion, little 
complaint of damage from any source being received from that State. Dry weather 
and abundant sunshine checked the ravages of the boll weevil in Texas. 

WEATHER GENERALLY FAVORABLE — COTTON PICKING BEGUN IN TEXAS. 

July ;?5.— While rather cool for best results in the Lake region and portions of the 
central valleys, with lack of sunshine and too much rain in the Middle Atlantic and 
central Gulf States, the weather conditions of the week, as a whole, were favorable. 
With the exception of portions of the central Missouri Valley excellent weather for 
harvesting ana thrashing prevailed in the central valleys, where harvesting was 
nearly finished and thrashing made rapid progress. Quite generous and much- 
needed rains occurred in the middle and southern Rocky Mountain districts, par- 
tially relieving the severe and protracted drought. 

While higher temperature in the extreme northern portion of the com belt would 
have been more favorable, com made excellent growth and was generally in most 
promising condition. The crop was now largely laid by in a satisfactory state of 
cultivation, the early planted being in silk and tassel as far north as Nebraska, Iowa, 
and Illinois. 
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Oat harvest continned under favorable conditioos and was nearing completion in 
the lower Missouri and upper Mississippi valleys. In the more northerly sections 
the maturing crop was very promising. 

Cotton sufiered to some extent from lack of cultivation and too rapid growth in 
portions of the central districts, and while shedding and rust were rep)ortea in places 
elsewhere, the crop ^nerally did welL Bolls were now opening in the more south- 
erly portions and picking had begun in Texas, where ample rains relieved the 
droughty conditions prevailing at the close of the previous week. Boll weevils ap- 
peared m two border parishes of Louisiana adjacent to the area affected in Texas, 
out as yet were causing no material injury. 

Tobacco continued to do well in nearly all tobacco States, the least favorable reports 
being received from North Carolina and Kentucky. The crop had sustained some 
damage from local storms in North Carolina; and in Kentucky, though doing fairly 
well, was rather uneven. Topping of early planted tobacco was in general progrees 
in the Ohio Valley and Middle Atlantic States. 

RUST IN SPRING WHEAT — OOOO HAY YIELDS. 

Augtui 1, — Very favorable temperatures prevailed during the week in nearly all 
districts, and, while droughty conditions were beginning to be felt over limited areas 
in the central valleys and Southern States, the rainfall was generally ample for crop 
needs. 

Com experienced a week of favorable temperature, and while needing rain in por- 
tions of the Ohio, central Mississippi, and Missouri valleys, the crop, as a whole, 
made good pro^jese and continued in promising condition. 

Thrashing winter wheat advanced under favorable weather conditions in the cen- 
tral valleys, but frequent rains interrupted the work in the Middle Atlantic States. 
The quality and yield of grain proved disappointing in the lower Missouri Valley, 
where the crop suffered much from excessive rains (hiring the period of harvest. 

Unfavorable reports respecting spring wheat were more pronounced as well as more 
general than in the previous week, rust being more or less prevalent in all of the 
principal spring-wheat States east of the Rocky Mountains. In portions of Minne- 
sota and North Dakota, however, a good crop was promised. Harvesting was in 
progress in Iowa, Nebraska, and South Dakota. 

Cotton made good growth in the central and eastern portions of the cotton belt, 
too rapid growth being reported from portions of Alabama, Mississippi, and Louia- 
ana. Complaints of rust and shedding were more general than in the previous week 
in the Carolinas, Georgia, and Florida. Shedding was also generally reported from 
Texas, where most of the crop needed rain, drought being most serious in the north- 
central counties. Much of the crop in Mississippi and Louisiana was grassy. Pick- 
ing continued in southern Texas and began in Alabama and Florida. 

The condition of tobacco was less favorable in the Ohio Valley, where much of the 
crop was in need of rain, but from Virginia northward tobacco made good growth 
and topping was in progress. 

Rains interrupted haying and damaged hay in the Middle Atlantic States, but else- 
where a lan;e crop of ^nerally fine Quality was mostly secured. 

Plowing for fall seeding commencea in the Middle Atlantic States, southern Illinois, 
and Oklahoma. * 

EXTREMES OP WEATHER CONDITIONS — CORN IRREGULAR IN GROWTH — FALL PLOWING. 

August 8. — The weather conditions during the week were less favorable than in the 
previous week. The central and east Gulf and Atlantic coast districts, except north- 
ern New England, suffered from excessive rains, while droughty conditions in the 
central valleys and portions of the upper Lake region became more serious. Gener- 
ally sufficient rainfall afforded relief in Texas. In Wisconsin, Minnesota, and the 
Dakotas the week was too cool, while Idaho, Washington, and Or^^on suffered from 
excessive heat and dryness. Killing frost occurred on the monung of the 8th in the 
cranberry region of Wisconsin. 

In the Ohio Valley corn, the late planted especially, was suffering more or less 
seriously from drought, and rain was needed for this crop in portions of the central 
Mississippi and lower Missouri valleys. Over the central and western portions of 
the corn belt, however, com advanced favorably and continued promising. In the 
upper Lake districts lack of warmth and absence of rain checkeKl growth, the crop 
being generally backward. In the Atlantic coast districts corn made vigorous growth 
and generally was in excellent condition. 
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Fine weather for thrashing prevailed over moet of the winter-wheat belt, harvest- 
ing of winter wheat having been completed in the more northerly districts, except 
on the north Pacific coast, where it was nearly completed. 

Reports of rust in spring wheat continued general in the Dakotas and in portions 
of Iowa and Minnesota, and indicated that the crop had been greatly damaged!, except 
in Minnesota, where only a portion of the spring-wheat area had been seriously 
affected, a good crop being promised in other portions of that State. 

Generally well-distributeu rains benefited cotton in Texas, but in the central and 
eastern portions of the cotton belt the crop suffered from excessive moisture, many 
fields being grassy, and too rapid ^owth, rust, and shedding were reported from 
nearly all States east of the Mississippi River. West of the Mississippi, with the 
exception of Louisiana, the crop was in a good state of cultivation, ana complaints 
of rust and shedding were less numerous than in other districts. 

In the Atlantic coast districts and in Tennessee tobacco continued promising, but 
in the Ohio Vallev it was suffering from drought. 

Plowing for fall seeding became more general, but the soil was not in favorable 
condition for the work in the Ohio Valley and much of the Lake region. 

DBOUOHT IN CORN REGION, RUST IN SPRING WHEAT, BOLL WEEVIL IN COTTON. 

August 16, — The Atlantic coast and east Gulf districts suffered from excessive 
moisture and lack of sunshine, a laige part of the central valleys from drought, the 
Lake region from low temperatures, and the northern Rocky Mountain and north 
Pacific coast districts from neat and drought. The temperature was favorable over 
the eastern Rocky Mountain slope and in the central valleys and Middle and South 
Atlantic States. 

Rain was needed generally throughout the com belt, over a large part of which, 
mora particularly the southern and eastern portions, com was suffering more or less 
seriously from drought. In the central Missouri Valley, while needmg rain, com 
made good growth and was in promising condition, but m the Ohio Valle}r and Ten- 
nessee there was a marked deterioration in the condition of the crop, some in Indiana 
having been injured beyond recovery. In Iowa com made satisfactory progress and 
a normal ]^ield was promised. In the Southern States early com was tieing gathered, 
cutting being in progress as far north as southern Kansas. An excellent crop was 
now practicfuly assured in the Middle Atlantic States. In the Lake region and the 
Dakotas com was backward and growing slowly. 

The weather was favorable for spring-wheat harvest, which was far advanced in 
the southern portion of the spring- wheat r^on, and the crop was ripening rapidly 
in the extreme northern portion. 

A more or less decided deterioration in cotton was indicated over much the greater 
part of the cotton belt. With the exception of Oklahoma, complaints of shedding 
were received from every State, and rotting of the lower bolls was reported from 
portions of the central and western districts. Reports of tpo rank growth, however, 
were much less numerous than in the preceding week, but continued from portions 
of the central and eastern districts. Boll weevils were causing much damage in 
southwestem, central, eastem, and coast districts of Texas, and were proving destrac- 
tive up to the northern tier of counties. In that State, however, the plant and fields 
were m good condition. In Oklahoma and Indian Territories, Missouri, and portions 
of Arkansas, cotton was doing well. Picking was general only in southern Texas, 
but had begun in the southern portion of the eastern districts, where, as a rule, very 
little was open. 

Tobacco suffered much from drought in the Ohio Valley, but made satisfactory 
pn^gress in the Middle Atlantic States and New England. Cutting was in progress 
in Ohio and Virginia. 

MUCH NEEDED RAINS IN CENTRAL VALLEYS — IMPROVEMENT IN GROWING CROPS. 

August 22. — ^The drought prevailing in portions of the central vallejrs was relieved 
by abundant rains, but drought continued in central and western Tennessee and was 
beginning to be felt in the middle Gulf States and over a considerable part of Texas. 
The central and northern Rocky Mountain districts and the north Pacific coast region 
were also suffering from drought, and forest fires were reported as being prevalent in 
Idaho and Montana. The latter part of the week was too cool in the Lake region 
imd unseasonably low temperatures occurred in the northern Rocky Mountain dis- 
tricts and upper Missouri Valley on the 21st and 22d, but elsewhere east of the 
Becky Mountains the temperature was favorable. 
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The principal corn States experienced a week of favorable conditions, abundant 
rains having fallen throoghout the corn belt, except in portions of Ohio and Nebraska. 
Com made satisfactory progress in the States of the Missouri Valley and was gener- 
ally improved in the central Mississippi and Ohio valleys, althoogh a considerable 
part of the crop in the Ohio Valley was injared beyond recovery. In the Middle 
Atlantic States and lower Missouri Valley early com was now practically matured. 

Spring-wheat harvest was now generally finished, excei>t in North Dakota and 
northern Minnesota, where rust continaed to cause great injury. 

The general outlook for cotton was somewhat improved, as compared with the 
conditions reported the previous week, although shedding continued in every State 
and rust was prevalent in the central and eastern districts. The unfavorable effects 
of shedding and rust, however, were less pronounced than were previously reported. 
In Texas tne weather conditions were favorable, but the crop continued to deterio- 
rate as a result of rust and shedding and daniage by insects. In this State injury by 
l>olI worms was decreasing, but the Doll weevils continued very destructive in south- 
wi'stem, central, eastern, and coast divisions, having caused entire abeence of bloom 
in many localities. Picking was quite general in Texas, except in the north portion, 
and was in progress in the southern portions of the central and eastern districts of 
the cotton Mt. 

The reports respecting potatoes indicated that a good crop was generally promised 
in the more important potato-producing States. JL)A)ught impaured the outlook in 
portions of the Ohio Valley, however, and rot and blight were increasing in Penn- 
sylvania. 

' Throughout the central valleys and Middle Atlantic States the soil was in fine con- 
dition for fall plowing, which work was in general progress and was weU advanced 
in some places. 

APPROACH OP FROST — POOR YIELDS OP SPRING WHRAT— CONDmON OP COTTOV. 

AnguH £P. — While the latter part of the week was abnonnallv cool in the Ohio 
Valley, lower Lake region, Middle Atlantic States, and New England, the tempera- 
ture, as a whole, was Xavorable for maturing crops. Portions of the south Atlaudc 
and east Gulf States suffered from excessive rains, while drought prevailed over a 
large part of the central and west Gulf States. Occasional showers, very unusual for 
the season, occurred in central California, and there was more than the usual rain- 
fall in the western plateau districts. Freering temperature was reported from cen- 
tral Wyoming and light frosts from Colorado, Montana, and portions of Ohio, 
Pennsylvania, and New York. 

Although cool weather prevented rapid development of com in the Ohio Valley 
and Lake region, the crop, as a whole, experienced decided improvement. Much of 
that prostrated b^ winds in the previous week in Indiana and Illinois was straight- 
ening. In the Missouri Valley tne temperature was more favorable and the ad\'ance- 
meiit of the crop toward maturity was much more rapid than in the central Missis- 
sippi and Ohio valleys. Early corn was already matured in southern Missouri and 
was ripening rapidly in Nebraska and South Dakota, cutting being in progress in the 
first-named State and in Kansas. The reports indicated that from three to four 
weeks of favorable weather would be required to mature the late crop. 

The week was practically rainless in the spring-wheat region of Minnesota and the 
Dakotas, affording favorable weather for harvesting and thrashing. Some early 
wheat in the northern portion of North Dakota was yet unripe, and rust was still 
damaging late wheat in that State. Disappointing yields were generally reported 
from Idaho, Washington, and Oregon. 

In northern Alabama and in the southern portions of Mississippi and Louisiana 
cotton improved and the crop was in good condition in Oklahoma and Indian Terri- 
tories, but elsewhere the reports generally indicated unfavorable progress. Deterio- 
ration from rust and shedding was reported from nearly all districts. Heavy rains 
proved injurious in portions of Florida and Geoiiria, while over a larae part of Texas 
the crop suffered decidedly from drought. In the last-mentioned State boll worms 
continued destmctive, and boll weevils were puncturing nearly all squares in south- 
western, central, eastern, and coast divisions, and were causing much damage as far 
north as Dallas, Kaufman, and Hunt counties. Picking was in full progress in 
Texas and was general in the southern portions of the central and eastern aistricts. 

Except in portions of New England and the Middle Atlantic States, where Uight 
and rot were reported to a greater or less extent, an excellent crop of potatoes was 
indicated. 

Good progress was made with fall plowing throughout the central valleys and 
Middle AtlanUc States, *- — o -o 
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INCBBAflB OF RUST AND SHEDDING IN COTTON— MUCH TOBACCO HOUSED— LABGE CROP 

OP POTATOES. 

September 6. — In the northern districts, from the upper Missouri Valley to the 
lower Lake region, the temperature was too low for best results, but favorable tem- 
perature prevailed in other districts. Heavy rains proved detrimental in the 
Dakotas, Minnesota, and Iowa, and in portions of the Carolinas, Florida, and Ala- 
bama, while the northern portion of the central Gulf States, Tennessee, the Ohio 
Valley, and much of the Middle Atlantic States and New England needed moisture. 
Rain was also needed on the north Pacific coast, but the southern plateau region 
and the eastern Rocky Mountain slope were favored by good rains. 

As a whole the com crop advanced satisfactorily, especially over the southwestern 
portion of the com belt, where early com was fully matured and considerable had 
been cut. In Arkansas, Tennessee, and portions of the Ohio Valley and Middle 
Atlantic States late com needed rain. 

About half the spring- wheat crop remained to be harvested in North Dakota, 
where rust was increasing and smut was appearing. In Minnesota harvest was 
completed, except on lowlands in the northern portion. Harvesting was nearly 
fimsned on the north Pacific coast, where the jrield was lighter than the average. 

A quite general deterioration in the condition of cotton was indicated, although 
improvement was reported from limited areas, principally in the central districts. 
Rust and sheddine continued very generally prevalent. Drought proved detrimental 
in Tennessee, ana drought and heat in Oklahoma and Texas, although rains, too 
late to be beneficial, fell over a large part of the last-named State, where boll weevils 
were destroying practicall}r all new fruit, except in the north-central counties. Dam- 
age by boll weevils in Louisiana was restricted to a few small areas. Cotton was 
opening rapidly throughout the cotton belt and picking was general, except in the 
extreme northern portion. 

The weather was very favorable for cutting and housing tobacco, a good crop of 
which was being secured in Ohio, the Middle Atlantic States, and New England. 
Further improvement was reported from Kentucky, where cutting was now general. 

A large crop of potatoes was indicated in all districts, although prospects were 
somewhat impairea by drought in southwestem Ohio, and blignt and rot were 
reported from New York, southern New England, and New Jersey. 

PROGRESS IN CORN CUTTING, COTTON PICKING, AND PALL SEEDING. 

September IS, — Nearly normal temperature, with no rain or very light showers, 

Srevailed over the greater part of the central vaUejrs and interior of the Southern 
tates, while New England and the northern portions of the Middle Atlantic States 
and Lake region experienced temperature considerably below normal, light frosts 
occurring in the upper Lake region and upper Mississippi and upper Missouri valleys 
on the 11th and Iztb. Portions of the Bouth Atlantic and Quit coast districts and 
Oklahoma, eastern Kansas, and portions of Iowa and Minnesota received considera- 
ble rain, excessive amounts being reported from southern Georgia and eastern Flor- 
ida, Abnormal temperature extremes occurred in California. 

The damage resulting from light frosts was mainly confined to Minnesota, Wiscon- 
sin, and upper Michigan, nearly the whole of the most productive part of the corn 
belt having experienced very lavorable conditions for maturing the crop. Much 
com was already safe, cutting being general in the central and southem portions of 
the com belt, and being in progress as far north as South Dakota and souuiem Min- 
nesota. Late com suffered irom drought in portions of the Ohio Valley and Middle 
Atlantic States. 

The weather favored thrashing in the spring-wheat region. Harvesting, which 
had been much delayed in North Dakota, was finished, except some late grain. 

While rust and shedding continued over a large part of the cotton belt, reports of 
injurv from these causes were less numerous than m the previous week in tne cen- 
tral oistrictB. The weather was favorable for picking, except in portions of Georgia 
and Florida, where this work was hindered by heavy rains, and picking was now 
b^un in the northern districts. In Texas cotton improved slightiy m a few northern 
counties, but on the whole very little new fruit was forming and boll weevils were 
puncturing nearly ^1 new squares in the southwestem, coast, central, and eastern 
counties, as well as in a number of northern counties. 

In the Lake region, over the northern portion of the Middle Atlantic States, and 
in New England a fine crop of apples was promised, but over the southem portion 
of the Middle Atlantic States ana the greater part of the central valleys apples were 
scarce and of indifferent quality. 
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Except in portions of New England and the Middle Atlantic States, where bli^t 
and rot in potatoes were extensive, a fine jdeld of this crop was generally indicated. 

Dry soil retarded plowing and seeding in the Ohio Valley and Middle AtJantic 
States and over a large part of the Southern States, but good progress with this work 
was made in the Lake region and over the greater part of the upper Missiaaippi and 
Missouri valleys. 

WEATHER AND INSECTS DAMAQINO TO COTTON AND CORN — WINDS INJURS APPLES. 

September 19. — While the weather conditions were generally favorable for gathering 
crops, low night temperatures in the more northerly portions delayed maturity of 
late crops, and some suffering from drought was reported from the Ohio Valley and 
lower Missouri valleys and portions of the Southern States. Frosts occurred as far 
south as Oklahoma and Tennessee, but little or no damage resulted, except to tender 
vegetation in the central valleys and to unmatured crops in Wisconsin, Minnesota, 
the Dakotas, and Montana. An unusually severe rain and wind storm caused con- 
siderable damage on the 14th and 15th in portions of New England and the Middle 
Atlantic States. The conditions were generally favorable in California, but drought 
was injurious in Oregon and no rain fell in Washington. 

Late com was maturing rapidly in the western portion of the belt, but the com 
was ripening slowly in the eastern and central sections and needed ten to twenty 
days of favorable conditions to be safe from frost While damaging frosts occurred 
in portions of the upper Mississippi Valley, and a considerable portion of the crop 
was damaged in Wisconsin and some on lowlands in parts of Minnesota and Iowa, 
the aggregate frost damage in the last-named State was not serious. Cutting was now 
general in all sections. 

Spring-wheat harvest was practically completed, except in the northern portion 
of North Dakota, and thrashing was well advanced in Mmnesota and South Dakotii, 
half done in Washington, and nearing completion in Nebraska, but delayed by rain 
in eastern North Dakota. 

Complaints of cotton shedding were still received from the eastern section and the 
northern portion of the western section of the cotton belt, but reports of rust were 
not so general. Except in North Carolina, the staple was opening rapidly in all 
districts, in some localities prematurely, and picking was general, although delayed 
by rain in portions of Texas, from which State, as well as from Georgia, scarcity of 
pickers was reported. Dry weather was causing injury to late cotton generally in the 
central and eastern sections, and a light or no top crop was indicated in the central 
and western districts, while worms and caterpillars were causing injury in Oklahoma, 
Louisiana, Alabama, and South Carolina. In Texas the boll weevils continued as 
damaging in southwestern, coast, central, eastern, and a number of northern counti» 
as the advancement of the season permitted. 

A light and inferior crop of apples was indicated in a majority of the States of the 
central valleys, but in Michigan and Ohio and the northern portion of the Middle 
Atlantic States, as well as in New England, this fruit was plentiful, especially in the 
last-named section, where a large crop of fine quality was promised. High winds of 
the 14th and 15th caused much damage to apples in portions of the Middle Atlantic 
States and New England. 

Plowing for fall seeding was delayed by dry soil in the Chio and lower Mississippi 
valleys, Nebraska, Indian Territory, and Georgia, and r^m was needed in Michigan 
for germination. Elsewhere plowing was well under way, and seeding was general 
in most sections, some of the early sown wheat beginning to show green in Illinois. 

KILLING FROST, BUT CORN AND TOBACCO SAFE — COTTON OPENING RAPIDLY. 

September ^6. — Unusually low temperature for the season was the marked feature 
of the week in the northern section of the country east of the Rocky Mountains, heavy 
to killing frosts having occurred on the 21st to 23d in New England, portions of the 
Middle Atlantic States and Lake region, Minnesota, and the Dakotas. In the central 
valleys and southern districts more favorable temperature prevailed. The rain^ 
was unequally distributed, being excessive in portions of the Gulf States and Okla- 
homa and abnormally heavy on the southern Pacific coast, where much damage 
resulted. Beneficial rains fell in Illinois, Indiana, lower Michigan, and portions of 
Iowa and Missouri, and showers delayed work in Minnesota and North I>akota, bat 
elsewhere only light showers or no rain fell, the conditions being favorable forgather- 
ing late crops. 

In the principal corn-producing States west of the Mississippi River late com 
experienced favorable weather conditions; the crop was generally maturing rapidly, 
except in northern Missouri, with no material damage from frost In Iowa a week 



Digitized 



by Google 



WEATHEB AND OBOP CONDITIONS IN 1904. 575 

of warm and dry weather was required to mature the greater part of the late planted; 
needed ten days in Missouri; mostly safe from frost in Kansas, and the bulk of the 
crop was beyond injury by frost in Nebraska. East of the Mississippi River late corn 
ripened slowly on account of cool weather. In Illinois a part of the crop was safe in 
the southern portion; in Indiana much was in danger from frost, and in Ohio, while 
it was practically safe in the south, the staple required one to two weeks more in the 
north. Frosts caused some injury to corn m the northeastern part of the last-named 
State and considerable damage in New England, the northern portion of the Middle 
Atlantic States, the upper Lake region, and upper Mississippi Valley. 
Cotton opened rapidly in all sections, prematurely in Georgia and Mississippi, and 

Sicking was being pushed, but was delayed somewhat by rains in Florida, Mississippi, 
Oklahoma, and Texas, and scarcity of pickers was reported from localities in central 
and eastern districts. Reports indicated that a yery light top crop might be expected. 
The salient features of statements from the principal cotton-producing States, sum- 
marized, were as follows: Georgia, bulk of crop gathered and marketed in central and 
southern sections; Alabama, continued to rust and shed, but these adverse conditions 
were not so general as previously reported; Mississippi, open cotton injured in east 
by heavy rains, and boUworms causing damage in southwest; Louisiana, worms and 
caterpillars damaging, boll weevils locally numerous in one parish and spreading in 
another, crop deteriorated; Arkansas, very little shedding, but crop made only slight 
improvement; Texas, little injury to staple by showers, and the crop too far advanced 
for further damage by boll weevils. 

Although damaged by hi^h winds in New York, a good crop of apples was prom- 
ised in that State; little iniury was caused to apples by the recent freeze in New 
England, and a large crop of ^dod quality was being picked in Michigan. Elsewhere 
a generally inferior crop was indicated. 

Frosts caused damage to potatoes in New England, Michigan, and Wisconsin, and 
the crop was affected by rot in portions of the Middle Atlantic States and lower 
Lake region. Elsewhere potatoes promised fair to excellent yields of good ouality. 

Fall seeding was advancing under generally favorable conditions in northern dis- 
tricts, being practically completed in some sections, with early-sown wheat up to 
good stands in Oklahoma ana showing green in Missouri and Illinois. Very little 
plowing was done in the Southern States on account of baked soil, and rain was 
needed in Minnesota, Nebraska, and South Dakota to put the soil in condition for 
the work. 

COTTON PICKING AND FALL 8BBDINO WBLL ADVANCBD. 

October 3. — ^The temperature conditions during the week were generally favorable 
for maturing and harvesting late crops, although excessively warm in portions of 
Kansas and Uie Southern States. Heavy to killing frosts, causing some damage, were 
reported from Wisconsin. There was practically no precipitation over the lower Mis- 
souri Valley and Southern States, but copious rains fell in New England, New York, 
Michigan, the Red River of the North Valley, portions of the lower Missouri Valley, 
and southern Plateau region, delaying work and injuring crops in some of these dis- 
tricts. Drought continued in the upper Ohio Valley, and moisture was needed gen- 
erally in the Middle and South Atlantic States and portions of Oklahoma and South 
Dakota. The weather conditions were favorable in the Pacific coast States, but more 
rain would have been beneficial in Oregon. 

Com experienced another week of favorable conditions, but frost was injurious in 
Wisconsin, much was blown down and damaged in Illinois, and dry weather was 
needed in Iowa to prepare the crop for cribbing. Com was practically safe in Nebraska,^ 
less than 5 per cent was in danger from frost in Michigan and eastern Kansas; 10 per 
cent in Ohio, central Indiana, Iowa, and South Dakota, and 20 per cent in northern 
and central Illinois and Missouri. Cutting was progressing rapidly in all sections, 
being practically completed in portions of southern Missouri, and nearing completion 
in Kansas. 

With high temperature and practically no rain during the week in the cotton 
region, the staple continued to open rapidly in all sections, prematurely in Georgia 
and Mississippi, and picking progressed under favorable conditions. Complaints of 
scarcity of labor were still received from portions of central and eastern districts. 
Reports indicated that nearly all of the cotton crop had been harvested in southern 
Georgia and Louisiana and southwestern Texas; 75 per cent in Florida and the central 
portions of Georgia and Texas, and 50 per cent and over in other States, except Arkan- 
sas and Oklahoma, where about one-fourth was picked, and North Carolina, where 
only a small portion had been gathered. Late cotton was still shedding in Georgia, 
and much was shortened by drought in Tennessee, and continued depredations of 
insect pests injured prospects for any top crop in Texas. 
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High winds caused eonsideriible damage to apples in New England, the noithern 
portion of the Middle Atlantic States, Ohio, ana Michigan, and a poor crop was gen- 
erally inditrated in the States of the central valleys. A good crop, however, was 
being picked in New England, and apples were better than anticipated in Pennsyl- 
vania and unosnally good in Iowa. 

While the soil was too dry for fall plowing in portions of Vii^ginia and the upper 
Ohio Valley, the South Atlantic ana east uulf States, and Arkansas, this work, as 
well as seeaing, was favorably advanced in other sections, and the early sown grain 
wafl germinating nicely and coming up to good stands in the central valleys and 
Lake region. 

OCTOBBR. 

The month of October was somewhat colder than usual on the Atlantic coast north- 
ward of the Carolinas and in the lower Lake region, but elsewhere the temperature 
was mild and the rainfall ^nerally below the average, although excessive rains 
occurred in portions of Florida, Texas, the central Missouri and upper Missossippi 
valleys, and upper Lake re^rion. Drv weather in the Ohio and lower Mississippi 
valleys and cejitral Gulf, Middle, ana South Atlantic districts was unfavorable for 
fall pasturage and hindered the progreas of plowing and seeding. On the Pacific 
coast the weather conditions were favorable. Rains caused injury to fruit interests 
in central and northern California, but were otherwise very beneficial. 

The reports generally indicated that the com crop matured with a comparatively 
small percentage injured by cold. Over nearly the whole of the com belt the 
weather during October was favorable for maturing, and by the close of the monUi 
husking and cribbing were well advanced. 

O .er most of the winter-wheat belt wheat seeding was nearly finished at the close 
of the month, and the early sown was up to good stands and in fine condition. Dry 
weather, however, over the southeastern portion of the belt prevented the comple- 
tion of seeding and was unfavorable for germination. 

As a whole, the month was exceptionally fovorable for picking cotton, and the 
work was nearly finished, except in the northern portion of the central districts. 
Recent rains in Texas caused injury to a small part of the crop. 

The reports indicated a good apple crop^ except in the Ohio and central Mississippi 
valleys and portions of the Middle Atlantic States. 

While considerable rotting of potatoes was reported from portions of New England 
and the Middle Atlantic States, a fine crop was generally indicated, the least fiivor- 
able reports being received from the Ohio Valley, where the crop was only fair. 

November. 

As a whole, November was a very mild and exceptionally dry month. Through- 
out the central valleys and New England and in the Middle Atlantic and central and 
west Gulf States, the absence of rain was so marked as to prove injurious to fall-sown 
grain and to hinder plowing. The drought was especially severe in the Ohio Valley, 
where there was a great scarcity of water for stock and domestic purposes. Com- 
plaints of drought were also received from southern California and the southern 
Plateau districts. 

In the princijml com States the weather was favorable for huskmg and cribbing 
corn, the reports indicating that this crop was of exceptionally fine quality. 

Winter wheat was unfavorably affected by drought over the greater part of the 
winter- wheat belt, the condition of the crop being least favorable in the Ohio, cen- 
tral Mississippi, and lower Missouri valleys. Considerable damage to the early 
sown by the Hessian fly was also reported from Nebraska and Missouri. Notwith- 
standing the drought, the general condition of the crop in Kansas, Iowa, and Illinois 
was good. Favorable reports were also received from parts of the Atlantic coast dis- 
tricts, where, however, lack of moisture retarded growth. 

In the Southern States the weather conditions were favorable for the completion 
of cotton picking. 
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LBGISIiATION ON DISEASES OF DOMESTIC ANHCALS. 

By D. E. Salmon, D. V. M., Chief of Bureau of Animal Induftry. 

Few of the State legislatures meet during the even-numbered years, and in 1904 
only five enacted laws upon contagious diseases of domestic animals. These were 
for the most part of minor importance, ttie only amendment of any extent being to 
that part of the Rhode Island law of 1892 which deals more particularly with 
tuberculosis and glanders and farcy. 

Iowa. — An act approved April 12, 1904, amends the law previously in force relat- 
ing to the appropriation for carrying on the work of the State veterinary surgeon in 
eradicating contagious diseases of domestic animals. The amount appropriated for 
this purpose is increased from $5,000 to $7,600. 

Maryland. — An act approved April 7, 1904, authorizes the commission appointed 
in 1902 to investijgate cerebro-spinal meningitis of horses to continue its labor until 
January, 1906. The usual funds under the law of 1902 are to be available for use. 
The commission is to report the results of its investigations to the governor not later 
than January 1, 1906. 

New York. — An act approved April 8, 1904, amends the existing law relative to 
the State appraisers of condemned animals. The new law authorizes the commis- 
sioner of agriculture to appoint one appraiser, in lieu of three as formerly. The 
former appraisers received $6 T)er diem, with expenses for time actually employed. 
The new appraiser is to receive $1 ,500 per annum and necespary expenses. Authority 
is also given to the commissioner to appoint such additional appraisers from time to 
time (at $5 per diem and expenses) as the necessities of the work may demand. 

Rhode Island. — An act passed April 8, 1904, to amend section 10 of chapter 99 of 
the General Laws (passed May 19, 1892), provides that animals suspected of being 
tuberculous shall be oflficially examined, and if found to be diseased shall, after 
appraisal, be kille<l and the carcasses properly disposed of. The State is to pay one- 
half of the appraised value of the animals if diseased; but if they are found not to be 
affected with tuberculosis the State shall pay the full value, provided the animals 
have been owned in the State for at least three months. Animals suffering or sus- 
pected to be suffering from glanders, farcy, or any other contagious disease shall like- 
wise be killed and their carcasses disposed of. All appraisals shall be made by the 
veterinarian and one cattle commissioner of the county where the animal is located. 
The maximum allowance for any single animal shall be: For a native animal, $50; 
for a grade, $75; for a re^istere<l animal, $100. Right of appeal from the award of 
the appraisers is given within five days. 

The board of appraisers is empowered to quarantine any animals supposed to be 
suffering from any contagious disease, one-third of the expense of which is to be paid 
by the State, except as provided in section 30 of the law. 

The inspectors of the Bureau of Animal Industry, in cooperation with the State 
authorities, are empowered to enter premises for the purpose of inspection, and are 
also authorized to call upon peace officers to assist them in the discharge of their 
duties. • 

Virginia. — ^The original law of 1887, amended in 1890 and 1896, relating to the dis- 
posal of hogs and fowls that have died of contagious diseases is amended so as to 
include all animals and grown fowls. The new law, which was approved March 15, 
1904/ provides that all such animals and fowls which have died from any contagious 
or infectious disease shall be cremated or buried. If this is not done by the owner 
any justice may, after giving notice thereof, order the work done, and be entitled to 
recover from the owner $5 lot every animal and $1 for every fowl so disposed of. 

PLANT DISEASES IN 1904. 

By W. A. Orton, Plant Pathologic, Bureau of Plant Industry. 

This r^sum^ of plant diseases in 1904 is compiled from reports of field observations 
by agents of this Department and oflicers of the several State experiment stations, 
whose cooperation is gratefully acknowledged. It indicates briefly the prevalence of 
such diseases in the united States in 1904, as compared with conditions in previous 
years, which are recorded in the six preceding Yearbooks. 

The influence of weather conditions upon epidemics of diseases caused b^ plant 

Earasites has been as nsual ouite marked, especially in the case of the destructive outr 
reak of rust in cereals, ana the relative aosence of downy mildews on account of 
drought in the Southern and Eastern States. 
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The injury due to winter-killing has been of extraordinary proportions in New 
England. New York, Michigan, and adjacent States. Native species like white pine, 
white anh, red and su^r maples, birches, and poplars showed the effects. Fruit trees 
were greatly injured ; m unfavorable situations and where enfeebled by age or disease, 
orchards were practically destroyed. Large numbers of peaches were killed outright, 
and others had the branches killed back, while the fruit Duds were mostly destroyed. 
Apples, pears, and other fruits and many ornamental plants were also killed or injured 
in many cases. The aggregate loss from this cause was of great proportions. 

POMS FBurrs. 

Apple, — Bitter rot ( GlomereUa rufonuiculans) caused relatively slight loeses, because 
of tne short apple crop and favorable weather conditions in the sections usually 
affected. The range reported extended from Polk and Haralson counties ir north- 
west Georgia through western North Carolina and Virginia into }>ortion8 of West 
Virginia, southeast Ohio, Indiana, Kentucky, Missouri, Oklahoma, and Arkansas. 
The first authentic report of rot in Connecticut was received. Black rot or canker 
(Spkseromii malorum) was reported injurious only in Ohio and West Virginia. It 
occurs throughout the Allegheny and eastern apple sections. Illinois canker (Num- 
mularia discreta) was common in the Central and Western States. Diseases of this 
character do not vary greatly in severity from year to year. Blackspot canker 
( Oloeoimorium malicoriicis) prevailed in the Pacific coast section. W. H. Lawrence, 
of the Washington station, has published an account of the disease, reporting the 
successful use of Bordeaux mixture in combating it. 

Blight (Bacillus amylovorus) was injurious to apples in many sections. It seems 
not to have been especially bad in the South, but received mention from West Vir- 
ginia, Kentucky, New Jersev, Pennsylvania, Ohio, Indiana, North Dakota, and 
Nebraska as more than usually abundant In Colorado and Pacific Coast States it 
continues to be the most destructive disease. Apple orchardists there are adjusting 
themselves to the conditions by planting resistant varieties and removing pear trees. 

Crown gall continues to be a great p^ in nurseries, especially in the central por- 
tion of the country, but there are inoications of an improved condition over previ- 
ous years. 

Fruit spot {Phoma pomorum) has been common in the South, particularly in the 
apple districts of North Carolina, South Carolina, and north Georgia. 

A new fruit rot caused by an J Uemaria is reported from Colorado by W. W. Paddock. 

Powdery mildew was reported frequent on nursery trees in Arkansas, but less 
abundant than last year. In the moister regions of California the young spring 
growth suffered severely. 

Rosette, a disease due to uncongenial soil, poor water supply, and winter injury, 
appears in certain localities in Colorado each year. 

Bust ( Oymnosporangium spp. ) appears to have been more abundant than usual in 
the Eastern States and as far we8t as Nebraska. In Iowa it was the most destruc- 
tive enemy to certain varieties, especially Wealthy. 

Scab ( Venturia inxqtuUis) was more abundant than usual in the eastern United 
States and was destructive on unsprayed trees. Iowa reports damage to susceptible 
varieties only, while in Nebraska the loss amounted in some cases to 90 per cent 
There was much less scab in California this year. 

P«ar.— Black rot (Sphieropsis malorum) affected seriously both fruit and foliage in 
Ohio. No other reports. 

Blight (Bacillus amylovoms) was unusuallv prevalent In Georgia, Florida, and 
other Southern States moist, warm weather following the bloonung period led to a 
development of blight that reduced the crop one-half. The loss in Maryland was 
estimated at 15 per cent, and at points in Indiana from 10 to 75 per cent New Jer- 
sey, Ohio, Illinois, Iowa, and Nebraska report much damage. In Colorado great loss 
continues to be caused by it. On the eastern slope of the mountains it has destroved 
practically all the pear trees, while on the western slope it is of more recent introduc- 
tion, but threatens the industry. In California the disease has practically wiped out 
the pear industry of the San Joaquin Valley and this year brought a remarkable 
extension of it into the Sacramento Valley 200 miles north of previous records. 
The situation there is very serious. 

Leaf blight (Entomosporium maculaium) was reported injurious on European seed- 
ling pears m Kentucky, and did much damage in orchards in Geoi^gia and other South- 
em States, where early defoliation from leaf blight led to much fall blooming, and 
thus favored the spread of the bacterial blight. The estimated loss in Maryland was 
7 per cent. 

Scab (Venturia pyrina) was common in California, where it is increasing in the 
northern and eastern part of the Sacramento Valley. R. E. Smith, of the California 
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Station, has demonstrated that in that State, just as in the Eastern States, to control 
this disease it is essential to spray once or twice while the frait buds are opening in 
spring. 

Sooty mold (Fumago vagans), following psylla and aphis, was not noticed in New 
England, where it was so conmion last year. 

Quince. — Black rot (Sphseroptis malorum) was injurious in Ohio. Blight {Bacillus 
ctmylovorus) was unusually abundant on this host also. 

STONE FBUITS. 

This group, including almonds, apricots, cherries, peaches, plums, and prunes, is 
subject to several general diseases. 

Crown gall is very prevalent in nurseries throughout the country, causing losses as 
high as 25 per cent, especially in the Southern and Central States. In California loss 
is greatest on almonds, peaches, and prunes. 

Brown rot [Sclerothiia fructigenn) varied in severity according to the weather in 
different sections. The main peach crop of middle Georgia was nearly free from 
rot. There was much greater Iosh in north Georgia, amounting to 15 per cent of the 
crop. In Maryland plums suffered most, the loss on varieties like Wickson and 
Abundance b?mg 30 to 100 per cent, while early peaches were a complete loss and 
midseason varieties rotted badly. In the Northern States the disease occurred about 
as usual where the crop had not been destroyed by winter injury. There was little 
in Michigan. In the Central States and Kentucky plums suffered severely. In 
California early apricots and plums were injured more than usual. 

Root rot, or ** toadstool disease," due to different species of fleshy fungi, is reported 
to be increasing in California, especially on prunes and apples, also affecting other 
fruits. 

Chrrry. — I..eaf spot (Cylindrosporium pcuii) caused an estimated loss of 8 per cent 
in Maryland, being worst on sweet cherries. West Virginia, Missouri, Kentucky, 
Ohio, and Nebraska also report loss. Scab (Funcladium ceram)^ a new spot disease, 
was discovered in Ohio. 

Peach. — Leaf curl (Exoascus deformatis) occurred about as usual, but spraying is 
every year practiced more general ly, with uniform success. Little peach has extended 
over a wider area in Michigan and New York, but the percentage of injury has been 
greatly reduced by the cutting-out method practiced under the directions of this 
Department. Scab {Cladosporium carpophilum) was unusually abundant in New 
York, but less so in Ohio. Split pit in California was very common and caused seri- 
ous loss. It was also reported on almonds. Yellows has increased in Maryland, 
New York, and Michigan, but more active measures are now taken to combat the 
disease. 

SMALL FRUITS, CITRUS FRUITS, ETC. 

Blackberry. — Crown gall on both canes and underground portions was very abun- 
dant in Colorado and Washington. Rust ( Gymnoconia irderstitiaiis) was reported to 
be common and destructive in New York and abundant in Colorado and California. 

Citrus fruiU. — Wither tip {ColUtotrichum gloeosporioides) prevailed in Florida to a 
decidedly increased extent, owing to the peculiar climatic conditions when the fruit 
was maturing. The aggregate loss probably amounted to $150,000. 

Cranberry. — Anthracnose, blast, rot, and scald occurred about as heretofore. The 
loss was greatest in New Jersey, about 20 per cent less in the Cape Ci>d region, and 
very small in Wisconsin. Noteworthy success was attained in the spraying experi- 
ments conducted by the Department. 

Oram. — Anthracnose (Svhaceloma ampelinum) was prevalent and serious in the 
Lake Erie grape region ana reported bad in Oklahoma. Black rot ( Ouignardia Bid- 
wellii) was apparently much less serious than last year, except possiblyin New York. 
The loss in Rnode Island and Maryland is estimated at 20 per cent. Downy mildew 
{Plasmapara ritirola) was more abimdant in New York and Pennsylvania, but less 
injurious in Iowa and other States. Powdery mildew ( Uncinula necator) was common 
at the end of the season in Connecticut and injurious to fruit of thin-skinned varie- 
ties. Damage was also reported from Nebraska. 

(Hive. — Dry rot was much worse in California than ever before, causing serious loss 
in many instances. 

Orange. — **Puffy orange" was the most serious trouble in California, though various 
other diseases were of general occurrence. 

Pineapple. — Wilt is becoming more severe among the smooth Cayenne plantations 
in Flonda. 
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Boipberry. — Anthracnoee ( Oloeo$parium vendum) is the caose of oomplaint in Ken- 
tucky, Iowa, and Nebraska, where it is increasingly destroctiTe. The extent of 
injury in Saunders Coonty, Nebr., was 33 per cent Crown gall was reported from 
Arkansas, Kansas, Nebraska, Missouri, Iowa, and California, where considerable injury 
seems to have been done by it Rust ( Gytnnoconia irUeritUiaii$) is especially men- 
tioned only in Indiana, where it did much damage in the southern oountiee. 

Stratcberry, — Leaf spot (Sphaerella Jragariae) was less oommcHi in Kentucky. In 
Maryland, the only other State reporting, the injury was 21 per cent 

FIELD AND GARDBK VEOETABLEB AND TOBACCO. 

Asparagus. — Rust {Puccinia asparagi) was somewhat more pronounced in tlie 
Eastern States than in 1903; estimated loss in Maryland, 21 per cent It continues 
to be very destructive in North Dakota, eastern Nebraska, and other Western States. 
Successful treatment is reported by the California station. 

7?mn.— Anthracnose ( ColUtotriehum UndetmUhianum) was destructive in New York, 
but prol)ably not so much so as in 1903. Bacteriosis ( BaciUus phaseoli) was also 
^neral in New York. This and anthracnose have led many growers to adopt spray- 
mg, and have discouraged others from planting beans. Downy mildew ( Phytophthara 
phaseUi) was reported from New Jersey. Rust ( Uromyces appendicukUus) was 
reported from Neorapka, North Carolina, and West Virginia. 

B€ft.—CuT\y-top of sugar beets was reported from California and Utah as of slight 
occurrence in comparison with previous years. Leaf blight ( Cfrowpora heticola) was 
a« usual more or less noticeable in the Eastern States, though not as injurious as in 
previous years. Rust ( Uromyces hetae) occurred in a scattering manner in California, 
particularly in the winter. 

Cahhiige'—hls^V rot (Pseudomonas campeslris) has been of general occurrence in 
the Eastern, Central, and Southern States, but has aroused much less complaint than 
in previous years. H. A. Harding and F. C. Stewart at the New York State Station 
have shown that the germs of this disease are carried on the seed, where their vitality 
may be retained for several months. 

Cantalmtpe. — Anthracnose and downy mildew did but little harm this season. 
Leaf blight (AUemaria bramcae nigrescens) was present in the Eastern and Southern 
States, but caused less damage than usual. It was, however, unusually destructive 
in the Rocky Ford district in Colorado. Wilt {Bacillus tracheiphilus) was very inju- 
rious in New York and also caused much complaint in the Central States, 

Celery. — Leaf blight ( Orcospora apii and Septoria petrmdini apii)y both occurred in 
Ohio and other States. Serious injury was not reported. 

Cnnimber. — Anthracnose ( ColUtdrichumlagenarium) was of relatively minor impor- 
tance this year. Downy mildew (Platmopara cubensis) occurred to a limited extent 
in Florida. Owing to the unusually dry spring it did not reach South Carolina until 
the cucumber crop was nearly harvested, about July 1, so no great loss was caueed. 
Sprayed fields remaine<l healthy after others had been killed. This and other dii»- 
eases of vine crops were rarer in New England than for several years. In Kentucky 
and Ohio also the disease appeared late and did little harm. Wilt {BacillxM trachet- 
philus) was general and destructive in New York. 

Olmteng.—ljeat blight (AUemaria) was very general and destructive in many places 
in New York. Root knot, due to nematodes, occurred in Rhinebeck, N. Y. Soft 
rot was very destructive in Fulton County, N. Y. J. M. Van Hook has published 
studies of these and other ginseng diseases from the Cornell Station. 

lettuce.— Dro\i {Sclerotiiiia libertiana) was destructive in Florida and the Atlantic 
coast trucking regions. 

^felon.—See Cantaloupe and Watermelon. 

On/orj.— Downy mildew ( Peronoitpora schleideniana) again occurred quite generally 
in New York, and to some extent in the seed-growing fields in California. Smut 
( Vron^slis cepulas) was as common as usual in Connecticut, but aroused lees com- 
plaint in Ohio than in previous years. Stem rot {Botrytis rulaarisf) was notably 
aU««ent in Connecticut, but the severity of its attacks in 1902 and 1903 cut down the 
acreage of the susceptible variety — South port White Globe. 

Pea.—Jjesii spot (Ascochyta pirn) occurred on field peas in the Chill icothe, Ohio, dis- 
trict as reported la**t year. Powdery mildew ( Erysiphe pdygoni) was reported from 
New York, from Nebraska, where it caused 33 per cent loss to late crops m Lancaster 
County, and from southern California. Root rot (Bhizortonia) attacked sweet peas 
in New York. In Colorado it is abundant every year, but only occasionally does 
serious damage. The injury this year was slight and mainly in causing too early 
maturity. 
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Potato. — Brown rot (BctcUlus solanacearum) occurred in scattered localities from 
Maryland south without causing great loss. Dry rot (Fusarium oxysporum) contrib- 
uted to the general loss. It seems to be most prevalent in the Central and Southern 
States and west to California, where it is common but not of much importance. 

Early blight {Altemaria solani) was reported abundant in Massachusetts, but not 
especially harmful in New York and other States. Late blight ( Phytophthora infestans) 
appeared unusually late in New England and occasioned less blighting of the foliage 
than usual, but the resulting rot of the tubers caused very great losses. In New York 
late blight was very destructive. F. C. Stewart, at the Geneva Station, increased the 
yield of marketable tubers 233 bushels per acre bv spraying, and demonstrated that 
the average loss throughout the State was over 60 bushels per acre. In Ohio the dis- 
ease prevailed to a greater extent than for ten years, especially in the northeastern 
portion. Michigan, Wisconsin, and Minnesota also suffered, but Iowa was free from 
the trouble this year. Scattered outbreaks occurred in Florida on the early crop. 

Rhizoctonia ( vorticium vagans solani) occurred quite generally in the East from 
Connecticut south, cauainff some injury in South Carolina. In Ohio much complaint 
was heard, and in Colorado it was more abundant than usual in all section?, and 
appears to be indigenous to the soil. Scab ( Oospora scabies) appears to have been 
unusually abundant throughout the country. 

Squash. — Wilt (Bacillus tracheiphUus) was more or less abundant in Colorado. 

Sweet potato. — Rot (JFWanMm) was commou and destructive in Merced County, 
Oal. 

Tobacco. — Bed rot (Rhizoctonia) was reported from Ohio. Broom-rape (Orobajiche 
ramosa) occurred in ularemont County, Ohio. Mosaic disease seems to have been 
less prevalent this year. 

Tomato. — Blight ( Bacillus solanacearum) has occurred as usual in scattered cases 
throughout the Soutliern States and as far north as Maryland. A similar trouble is 
reported from eastern Colorado. I^eaf mold (Altemaria solani) did marked injury 
for the first time to fruit and leaves of tomatoes in Ohio. Leaf spot (Septoria lycoper- 
sici) caused some loss in the Eastern States and west to Nebraska. The loss in'Mary- 
land is estimated at 19 per cent. Point rot was mentioned from North Carolina and 
8outh Carolina, and another rot, probably Colletotrichximj caused much injury in 
Kentucky, Indiana, Missouri, and Nebraska, the loss in some cases approaching 90 
per cent. Western blight, a disease mentioned in several previous Yearbook reports, 
was abundant in western Colorado, Idaho, and neighboring States. The cause is 
unknown. Wilt (Fusarium) did very little damage m Florida this year. 

Watermelon. — Anthracnose ( Colletotrichum lagenarium) was injurious in South Caro- 
lina, West Virginia, and elsewhere. Leaf blight ( Gercospora cUruUina) was reported 
from West Virginia. Leaf mold (Altemaria brassicae nigrescens) was found on water- 
melons in Colorado. Wilt (Neocosmospora vasinfecta nirea) continues to spread in the 
South and has also been found in Oklahoma, California, and Oregon. 

CKRBALS AND FORAGE CROPS. 

Barley. — Rust was reported from some localities, but the crop suffered no consid- 
erable loss. Smut ( Usnlago hordei) was prevalent in California. 

(Jom. — Leaf blight (Helminthosporium inconspicuum) was again prevalent in New 
Jersey and adjacent States, and was reported from Ohio. Smut (Ustiiago zeae) was 
common throughout the corn-growing region, as usual. In Connecticut and Ohio 
and possibly omer States it appeared to be more plentiful, while in Kentucky and 
Indiana it was less common. 

Oats. — Rust (Puccinia araminis, etc.) was destructive in Ohio, Iowa, Nebraska, and 
especially so in the Northwestern States. Indiana, northeastern Iowa, and Montana 
report less injury. Smut ( Ustilago avenae) was less destructive than usual. 

Rice. — Blast, a new fungus disease, caused much loss in South Carolina again this 
year. Various diseases have begun to appear in the Texas and Louisiana rice belt. 

Sorghum. — BurrilFs bacterial disease occurred around Washington, D. C. 

Wheat. — Rust ( Piicdnt a graminis) this year, 1904, caused very general damage over 
the whole country, due to the humiaity of the atmosphere in the latter partof the grow- 
ing season, and to lateness of the grain in maturing. In the spring- wheat States of the 
Northwest the loss from rust was 25,000,000 to 40,000,000 bushels, worth at least 
$25,000,000. In many instances the rusted fields were never touched by the harvester, 
and over wide areas the yield was only 4 to 5 bushels per acre. The western winter- 
wheat States also suffered severely, and rust was bad as far east as Indiana and Ohio, 
though not severe in Maryland. The durum varieties introduced by the Department 
proved notably resistant, though the season brought out great variations in rust 
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resistance even in this groap. M. A. Oarleton, of this Department, has pabli^ed 
further results of investigations into the life history of this and several other species 
of rust. Scab ( Fusarium culmorwn) was much worse than usual in Maryland. The 
\om is estimated at 15 per cent Unusual injury was reported from Ohio, Iowa, 
Nebraska, Kansas, and Missouri. The smuts were not more prevalent than usuaL 

Al/aJfa. — Leaf-spot {Pnetuiopeziza medicaamis) was general in New York and Ohio. 
Root rot in Texas and the Southwest has done much dama^ Rust ( Uromyoes stri- 
<Uu9) was reported from eastern Nebraska and southern California. 

Cowpea, — ^Root knot ( Heterodera mdidcola) was common in sandy soils in the South 
Atlantic and Gulf States. Wilt (Neocosmospora vasinfeda tracheiphUa) is becoming 
more extended where cowpeas are grown several years on the same land. 

FIBER PLANTS. 

Cofton. — Anthracnose {CoUetalrichum gossypil) was general throughout the SouUi, 
but injurious only in scattered cases, where it caused much roUin^ of the bolls. 
Root knot (HeUrodera radicicola) was common in sandy soils, particularly in the 
Gulf States. Root rot in Texas was worse than usual this year. Wilt ( Neocosmospora 
vcisinfecta) continues to spread, but was not as active last season as usual. 

FUuc. — Rust ( Melampsora lint) was generally destructive to early flax in North 
Dakota. Wilt (Ftisanum lini) is becoming more generally distributed in North 
Dakota, but the destruction was leas this year, owing to seed treatment and avoidance 
of old fields. 

NUTS, FOREST TREES, AND SHADE TREES. 

(htalpa. — Heart rot was reported to l)e destructive in southeastern Nebraska. 
Leaf spot {PhyUosticta caialpae) caused nerious injury in Ohio. 

(War. — Rust (irymnospornngium mucroputi) was reported to be causing much injury 
to red cedars in Iowa and Nebraska. 

Cottonwood. — Blight, due to soil troubles or frost, was reported quite generally in 
North Dakota. Rust ( Melampsora popnlina) was less destructive this year. 

Pecan. — Rosette is common and injurious in South Carolina, Georgia, Florida, and 
Alabama. Scab { Fusicladium effusnim) was less injurious than last year, but injured 
the crop in some places in Georgia and other States. 

WalnxU. — Blight (Pseudomonas jxiglnndis) was much less abundant in southern Cali- 
fornia than in 1903, altbough more prevalent than ever before in the northern part 
of the State. 

GREENHOUSE AND ORNAMENTAL PLANTS. 

Aster. — Yellows appears to be as prevalent in California as in the Eastern States. 

Calla Lily. — Soft rot, a disease that has been injurious for several years, has been 
thoroughly investigated by Dr. C. O. Townsend, of this Department, who has shown 
that the cause is BacUhis aroideae, n. sp. 

Iris. — Leaf blight ( ffeterosporitim gracile) was very bad and quite general; reported 
from Connecticut and California. 

PBOaBESS OF FBTJIT aBOWINa IN 1904. 

By W. H. Ragan, Expert in Pomological Nomenclaturej Bureau of Plant Industry. 

The best pears imported into England were formerly grown mostly in France. In 
1904 the United States sent a large supply to that market This is doubtless due to 
improved methods of handling, refrigeration, and transportation. Also, the lai^gest 
exportation of apples from the United States and Canada to the United Kingdom in 
any one year was during the fiscal year 1904. The total exports for that year from 
these sources aggregated 3,127,000 barrels. 

The Consolidated Grape Growers* Association of New York, representing the prod- 
uct of 50,000 or 60,000 acres of the State's choicest soils now devoted to that industry, 
made a most interesting and successful exhibit at the Louisiana Purchase Exposi- 
tion, at St. Ix)uis. On October 4, 1,229 plates, including 71 varieties, were displayed. 
This and other displays at the exposition furnished an object lesson of far-reaching 
value as an illustration of the rai>id strides now being made in the development oi 
fruit growing. No intelligent visitor, not blinded by prejudice, could fail to recog- 
nize the reward, already clearly manifested, that the fruit grower of the present 
day is receiving as the result of modem methods in the production of varietiee, in 
culture, in handling, and in the artistic arrangement of exhibits, etc. 
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Perhaps no more important work is now being done in the interest of commercial 
frmt ^rowin^ by the office of Pomolcffical Investigations than through its investiga- 
tions m the hne of cold storage and refrigeration of fruits. These investigations have 
been going forward for several years, and references to them have appeared from 
year to year. A number of valuable facts have already been given out, and additional 
tests are made and reported as rapidly as is consistent with careful experimentation. 
During the past year one of the tests made has developed the fact that fruit from 
young and rapidly growing trees on rich soil breaks down earlier in storage ware- 
bouses than does the fruit of the same varieties when grown on older and more 
mature trees. This is especially true of certain leading commercial varieties, as Yprk 
Imperial, Hubbardston, Winesap, Ben Davis, Rhode island, etc. It has also been 
proved that varieties of this class scald in the barrel less when allowed to remain on 
the trees until well matured and highly colored. And again, fruit that is rouj^hly 
handled and bruised will not keep in cola storage, no matter what the other conditions 
may be, equal to that which is handled carefully. It is safe to estimate that three- 
fourths of the trouble in keeping fruit in cold storage arises from careless and bad 
handling. 

A writer on fruits in referring to the immensity of the Georgia peach crop, inci- 
dentally mentions the manner of its handling and the facilities afforded for that pur- 
pose. During the past season one railroad furnished more than 4,000 cars with which 
to move the Georgia crop to northern markets. "The peaches are taken from the 
trees during the hot months of the summer and are very warm when they reach the 
hands of the packers. They are put in boxes while still warm and are placed in 
refrigerator cars, which have been stationed on sidings near the orchards. These 
cars are all kept at as near the right temperature required by the peaches as possible, 
and as soon as they are loaded they are started on their journey north. They are 
not sent in the manner of ordinary freight trains, but are run m trains of ten and 
fifteen cars, and at a very high rate of speed. Even the r^^lar passenger trains are 
sidetracked to allow fruit trains to pass. Regular passeneer engines are used. The 
trains leave Atlanta after midnight and reach Alexanaria in twenty-four hours. 
There they are iced again, taken in hand by the Pennsylvania road, and run into 
Jersey City. Regular passenger- train speed is maintained during all the long run. 
The run from Georgia to New York City is made in the best time that roads are 
capable of, and the peaches are on the market in New York at midnight of the third 
day from that on which they were gathered from the trees.'' 

There is perhaps no other interest for which the railroads could be induced to 
subordinate their passenger traffic. The method of handling, as above described, 
will doubtless be somewhat changed in the near future. Careful experiments con- 
ducted under the auspices of the Pomologist, during the last season, clearly proved 
the desirability of cooling the fruit before packing in the refrigerator cars tor trans- 
portation. This was accomplished by placing it in stationary cold-storage warehouses 
for some hours before loading. 

aBAiBSES AND FOBAGE PLANTS. 

By W. J. Spillman, Agrastologisiy Bureau of Plant Industry, 

ALFALFA IN THE EASTERN STATES. 

Interest in the alfalfa crop in the eastern half of the United States has been grow- 
ing rapidly for the past five years, and is more marked at present than at any time 
in the past. The demand for seed continues to exceed the supply, and the 50 per 
cent increase in price of seed which occurred some years ago has been maintained. 
It has been demonstrated that on dairy farms alfalfa may largely replace grain feed. 
Several instances are reported in which dairy cows have been fed on alfalfa, either 
in the green state or cured into hay, without other feed, with fairly satisfactory 
results. It seems therefore that this hay crop, which is essentially new to the eastern 
half of the United States, will greatly decrease the cost of production of dairy prod- 
ucts. The recognition of this fact is at the basis of the present successful effort to 
grow this crop in the Eastern States. The value of alfalfa as a pasture for hogs is 
gaining recognition, and the crop is much used for this purpose. 

CASSAVA, PARA GRASS, AND GUINEA GRASS. 

Interest in the cassava crop continues. Extensive investigations are in progress 
with a view to working out the main difficulties in the cultivation and utilization of 
cassava, and throughout the Gulf coast country farmers are experimeiiting with the 
crop. 
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Para grass and Guinea grass are gainine ground in soathem Texas and in Florida, 
where suitable forage crops have hitherto oeen wanting, with the exception of alfalb 
in southern Texas. For wet soils Para grass has shown itself to be an excellent 
forage plant both for pasture and for hay production, while Guinea grass has proved 
to be a sood pasture plant for moderately dr^ soils. These are both tropical graseeE, 
haying been introduced from the West India Islands, but they have shown them- 
selves capable of withstanding the climate of northern Florida, and farmers even 
farther north than this are experimenting with these grasses. 

MILO MAIZE. 

During the past year it has become known that the plant grown in Oklahoma and 
northwestern Texas under the name of miio maize is a variety of nonsaccharine sor- 
ghum eminently adapted to semiarid regions. It has shown itself to be the most 
reliable crop in the Panhandle country, and its cultivation as a grain crop, and also 
as a fodder crop, in that section is rapidly increasing. This crop has frequently 
made 30 bushels of grain per acre without rain after the crop was planted, provided 
the soil was fairly well supplied with moisture at planting time. Farmers all over 
the arid and semiarid sections of the United States are experimenting with it It 
peems to be a variety of brown durra, and the name dwarf milo has been suggested 
for it. 

CLOVER SICKNESS. 

For the past six or eight years there has been increasing dillculty in securing a 
satisfactory stand of clover throughout the clover region. This is an old trouble in 
England, where the difficulty is ascribed to some mvsteriouj malady which has been 
given the name of clover sickness. The cause of the trouble is unknown. It has 
recently been suggested by an English investigator that it is due to a fung:ns disease 
which attacks the clover plant, and there is considerable circumstantial evidence 
favoring this hypothesis. The common method of sowing clover is to sow it on 
slightl V frozen ground in early spring where wheat and timothy were sown the pre- 
vious fall. When sown in this manner the clover does not make a crop the first 
year, and is largely killed out during the succeeding winter, presumably by the fun- 
gus growth. The destruction of the crop is practically completed during the second 
winter. A number of the best farmers in the northeastern section of the United 
States have learned that by sowing clover and timothy together the latter part of 
August, without a nurse crop, a good stand is practically assured and a full crop is 
harvested the next summer. A fair crop is secured the second year. It has bwn 
suggested that sowing clover in August prevents infection from the fungus the firrt 
season and thus enables the clover to make a full crop the next year. The method 
of sowing clover in August is gaining favor among progressive farmers, at least from 
Ohio eastward. 

PORAOB PLANTS IN DIVKBSIFIBD FARMING. 

One of the most important movements of recent years is the progrees toward 
diversified farming in the cotton-producing States. The spread of the cotton-boll 
weevil has emphasized the importance of crops other than cotton, and the area 
devoted to grasses and forage plants is rapidly increasing throughout the cotton belt 

The principal forage crops of which the area is increasing to a marked degree are 
alfalfa, com, cowpeas, and sorghum. For the past two or three ^eare the aemand 
for cowpea seed has been greater than the supply. Bermuda is also growing in 
favor as a pasture plant throughout the South in spite of its weedy tendencies. 

PBOGBESS OF FOBE8TBT IN 1904. 

By QuiNCY R. Craft, Editorial Clerk, Bureau of Forestry. 

The year 1904 saw a large gain in the popular acceptance and application of the 
principles which govern the proper care and use of woodlands. Many landowners 
and great lumber concerns now realize that conservative forest management means 
actual gains to them in dollars and cents; and western stockmen and miners no lon- 
ger doubt that regulation of grazing and cutting timber on the reserves is necessary 
for the perpetuation of their industries. Forest work carried on by the Federal Gov- 
ernment in conjunction with the States was rich in results. State forest departments 
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were created, better forest laws enacted^ and many object lessons given of the oppor- 
tunities to maintain and extend the forests within the various Commonwealths. The 
Bureau of Forestry surpassed any previous year in the variety and extent of its inves- 
tigations and experiments, in the Knowledge gained of actual conditions and needs 
in the reserve regions of the West, and in t£e preparation and installation of working 
plans upon forest lands. 

The remarkable advance of forestry during recent years was fittingly marked by a 
forest congress extending through four days of the first week in January, 1905. This 
meeting far exceeded in size and importance any similar gathering that has been held 
in America. The lumbering, mining, grazing, and woodworking industries, the rail- 
roads, and the interests of irrigation in the West were represented by men of the 
high€»Bt professional and business standing and of national reputation. In conference 
with these men were the official representatives of many States and of the Canadian 
and Philippine forest ser\ices. 

FOREST RESERVE POLICY MORE CLEARLY UNDERSTOOD. 

Careful consideration of the needs of the industries which use the products of the 
forest reserves, and of the requirements necessary to preserve the public forests per- 
manently, is leading to a national policy concerning the Federal forest reserves. The 
prime purpose in establishing these reserves is to prevent fires, wasteful lumbering, 
and overgrazing, and at the same time to secure the fullest possible use of their pro- 
ductive capacity. Often their most important service is to guard the forested moun- 
tains and hillsides from which the streams flow, for water is the first need of the 
arid States; but the interests of the miners, who can not operate without heavy sup- 
plies of timber, and of the stockmen dependent upon the public range, must also be 
recognized. 

In 1904 seven new forest reserves were created — Baker City, in Oregon; Cave 
Hills and Slim Buttes, in South Dakota; Grantsville and Salt Lake, in Utah; and 
Warner Mountains and Modoc, in California. Additions were made to the Fish 
Lake (Utah), the South Platte (Colorado), and the Big Horn (Wyoming) reserves. 
Several areas, having a total of 1,054,342 acres, which examination had snown to be 
better suited for agriculture than for forestry, were restored to the public domain, 
so that the net increase in the area of the reserves was but 149,035 acres. 

Changes in boundaries during 1904 and present area of Federal forest reserves. 



States and Territories. 


Number 
of forest 
reserves. 


Area of 
reserves 
created 
inl904. 


Area 

added in 

1904. 


Lands un- 
suited elim- 
inated In 
1904. 


Area of re- 
serves, Dec. 
81, 1904. 


Alaska 


2 

8 

10 

6 

as 

hi 

2 

8 

1 

4 

1 

c8 

8 

aA 

d4 


Acres. 


Acres. 


Acres. 


Acres. 
4,909,880 
6,740,410 
9,427,154 
2,874,439 
3,989,480 
7,964,640 
208,902 
8,257,920 

57,120 
4,687,560 

65.950 
1,244,840 
2,756,280 
7,024,760 
8,199,624 


Ariasona 








California 


694,736 




320 

287,182 

57,600 

127,860 


Ck)loTado 


3,681 


Idaho 




Montana 




45,440 


Nebraska 




New Mexico 








Oklahoma 








Oregon 


52,480 






Porto Rico.. i 






South Dakota 


81,520 
164,400 






Utah 


131,200 




Washington 




Wyoming..... 




129,920 


681,880 






Total 


«62 


893, 186 


310,241 


1,054,342 


63,358.969 





oThe Priest River Reserve is situated jointly in Idaho (541,160 acres) and Washington (103,960 acres). 

6 The Bitter Root Reserve is situated jointly in Montana (621,200 acres) and Idaho (3,398,400 acres). 

«The Black Hills Reserve is situated jointly In South Dakota (1,163,320 acres) and Wyoming (46,440 
acres). 

dThe Yellowstone Reserve is situated jointly in Wyoming (6,580,920 acres) and Montana (1,229,680 
acres). 

« Four of the reserves are enumerated twice (see a, b, c, and d), so that the total number is 62. 



Digitized 



by Google 



590 YEABBOOK OF THE BEPABTMEKT OF AGRICULTXTBE. 

A GAIN OP SIGNIFICANT IMPOBTANCB. 

It is an achievement of no small moment that the public generally has been Led to 
regard forestry as something tangible and helpful. The adoption of forest manage- 
ment is now regarded as vitally necessary for the continuance of ihe manifold indus- 
tries for which forest products are essential, and for the supply of many needs of 
everyday life. The desire of many landowners to secure lor their forest hold- 
ings the best care is indicated by the numerous inquiries and requests for assistance 
received by the Bureau of Forestry. Applications for assistance are now on file cov- 
ering an area of no less than 8,000,000 acres, for three-fourths of which preliminary 
examinations have been made. Detailed working plans have been completed for 
over 1,000,000 acres of these lands. Twenty thousand acres in woodlots and 500,000 
acres in timber tracts are under management. That working plans are now in prepa- 
ration for an area aggregating 3,500, 0(X) acres shows how fast this work is growing. 
Private enterprises are beginning to take advantage of the examples furnished by the 
Government, and are employing trained foresters to carry out their own plans of 
manage: lent. 

LABGB OPPORTUNITIES IN THB SOUTH. 

The possibiUties of forest management on the forest lands in the South have been 
clearly shown in several large working plans recently finished and put into practice 
b)r the owners. There the cheapness of labor and favorable natural conditions per- 
mit more careful logging; methods and more complete utilization of material than are 
possible in certain other sections, and the longer growing season and the relative 
nearness to markets offer peculiar advantages for conservative lumbering with a view 
to future crops. The interest of northern and eastern lumbermen is turning more 
and more to the hardwoods found in that region. The diversity of species that com- 
pose those hardwood forests, and the increasing utility of many of them, together 
with the rapid increase in their value, are leading their owners to inquire about the 
means of removing material that is now marketable, without destroying that which 
may be valuable in the future. Nowhere is the opportunity for conservative forest 
management more promising than in some parts of tnat great region. 

AN EXAMPLE IN THB LUMBERING OF WHITE AND RED PINB. 

The success that has attended the sale and removal of timber from the Chippewa 
Indian lands in northern Minnesota, selected to constitute the Minnesota National 
Forest Reserve, has done much to establish the practicability of conservative lum- 
bering of white and red pine in that region. Althoi^h the timber is to be removed 
under regulations prescribed by the Forester of the Department of Agriculture, and 
although 5 per cent of the timber on the area to be lumoered is reserved to provide 
for reproduction (PI. LXXV, fig. 1 ), the stumpage price obtained at public sale was 
the largest that had ever been realized for similar timber in the same region. When 
the present utterly waste condition of vast areas in the Lake States formerly covered 
with valuable pine forests is considered, the demonstrated possibility that such tim- 
ber can be cut and removed profitably, under restrictions intended to secure forest 
renewal and reduce the danger from fire to the minimum, is one of large hopefulness. 

SOME PRACTICAL INVESTIGATIONS OP THE BUREAU OP FORESTRY. 

The new system of turpentining, by the use of cups and gutters, which gives a 
greatly increased product of turpentine and uniformly^ higher grades of rosin, with 
Far lees damage to the trees, fulfills its early promise of increased profits and extended 
life for the naval stores industry ( PI. LXX V, fig. 5). In consequence, the destructive 
method of boxing trees for turpentine has been abandoned by the larger and more 
proprresaive operators, while the improved method of turpentining has extended 
rapidly during the year. As a further service the Bureau now has in progress an 
entirely new line of field experiments which look to a very considerable leasening of 
the tapping wound now made in the trees. 

The condition of the basket willow industry has been studied, and several exceed- 
ingly important plans for its improvement are outlined in a bulletin. These improve- 
ments will secure the highest grades of home-grown willow through more scientific 
methods of culture. A study of the maple-sugar industry has resulted in the publica- 
tion of a bulletin containing suggestions which are important to the farmers of the 
Northeastern United States. Jui exhaustive investigation has been conducted to 
determine the present available supply of Pacific coast tanbarks, and the best method 
of collecting the bark, while encouraging the reproduction of the trees on cut-over 
areas and providing for a more economical utilization of the timber. 
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Characteristic Scenes in Economic Forestry. 

Fio. 1. — Seed trees left uninjured by lo^Kin^ and the hurninRof slash. Minnesota National Forest 
Res<»rve. Fio. ?. — Forest planting in the sandhills, Nebraska. Km. 3.— The \v(H»dlot under 
fori'st manaKenient, South Dakota. Fuj. 4.— A mountain trail which has stopped the progress 
of a fire. California. Fkj. />.— Apjdieation of the new system of eups and gutters in tunx'ntin- 
ing. Georgia. 
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A eeriee of re^onal studies is famishing a fuller knowledge of forest conditions and 
possibilities over lai^ areas. This knowledge will enable the Bureau to answer an 
increased number of requests for assistance dv sending the required information in 
printed form or by correspondence, instead of making a special examination on the 
ground in each case. Studies of the rate of growth, market conditions, and general 
characteristics of eight principal commercial trees of tbe Southern Appalachians, and 
of the available quantity and quality of timber which they furnish, have just been 
completed. Examinations of planted groves have been made in northern Illinois, in 
eastern Nebraska, and in the eastern part of the Dakotas and western Minnesota, and 
the data collected made available for future recommendations for forest planting in 
those regions. Investigations have also been conducted in California to determine 
the relation of chaparral to water supply and forest reproduction. 

Tests of the mechanical and physical properties of various timbers were carried on 
at Berkeley, Cal., Lafayette, Ind., New Haven, Conn., St. Louis, Mo., and Washington, 
D. C. At these stations the strength of red fir, western hemlock, red gum, longleaf 
pine, and loblolly pine have been under investigation, sticks of the ordinary market 
grades being selected for the tests. Defects, such as knots, crooked grain, and 
checks, and the important facts with reference to the growth of the timber, are care- 
fully noted. After the tests on the large pieces have been made, a small number of 
pieces are cut from the uninjured portions of the log and tested in the same man- 
ner. This enables a comparison to be made between the strength of the small clear 
pieces and the large sticks, and shows the weakening effect of unavoidable defects 
m the larger pieces. A series of tests is also being conducted to determine the 
mechanical properties of the various hardwoods which are now used or are probably 
available for use in the manufacture of vehicles. A study of the strength or second- 
growth red oak, for instance, has shown its high value as a substitute K)r white oak. 
Studies of various products, such as telephone cross-arms and pins, boxboards, etc., 
are in progress, and are expected to show how to economize material and to correct 
defects of practice. 

FORESTRY PROVES HELPFUL TO THE RAILROADS. 

Transportation companies are showing keen interest in the search for methods to 
prolong the life of ties and other timber^, which, if successful, will contribute to the 
conservation of forest resources. Several railroads are making extensive experi- 
ments with wooden tie-plates to lessen the wear of the tie under the rail. Two rail- 
roads of tbe Northwest have found it economical to carefully season their lodgepole 
pine ties, and are experimenting with seasoned western hemlock and red fir ties. 
Several western roads are using chemically preserved ties. 

During the year 1904 the Bureau of Forestry established several new seasoning sta- 
tions in different parts of the country, and investigations are now being conducted on 
twenty different kinds of wood. New methods of handling and treating timber have 
also been studied, and in several instances the large economies have led to the com- 
mercial use of the methods employed. Particular attention has been paid to deter- 
mining the effect of treatment with various preservatives upon the strength of timber. 
One of the results is that the preliminary steaming usually practiced is found to reduce 
the strength of timber materially, and that water solutions, such as zinc chlorid and 
mercuric chlorid or corrosive sublimate, reduce the strength of timber to about the 
same extent as would an equal amount of water. Timber treated with such preserva- 
tives regains strength, however, upon drying out, whereas timber treated with creo- 
sote does not, because creosote remains in the wood in liquid form. 

FOREST METHODS OP DISTINCT ADVANTAGE TO FARMERS. . 

Fence posts of cottonwood, ash, maple, and other perishable woods may be made 
to last 15, 20, and even 25 years by treating their butts with tar oil. This method of 
preservation has been investigated during the past year at St. Louis, and in coopera- 
tion with the Bureau of Forestry the farmers in the vicinity of Las Vegas, N. Mex., will 
treat a large number of posts for pasture fences in this way. Since fence posts are a 
necessity on every farm and ranch, this means of using timbers quickly grown but 
naturally subject to early decay will effect a great economv in regions where wood is 
scarce. The equipment has been simplified until the installation of a plant is a prac- 
ticable undertaking for individuals or for a small community. The cost of materials 
does not exceed 5 to 7 cents for each post treated. 

In the Extern States particularly tne farmers have shown interest in a more care- 
ful management of their woodlots. That this interest is rapidly spreading is evi- 
denced by the fact that 80 applications for assistance were received from Ohio and 
63 from Michigan. Over 40 woodlots were examined in Ohio during the past field 
season, and 25 in Michigan. (See PI. LXXV, fig. 3.) 
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SYSTEMATIC METHODS Ilf FOREST PLANTING. 

The assistance of the Bareaa of Forestry has been extended as heretofore to many 
people desiring to establish permanent forest plantations. The service rendocd 
becomes more and more effective as knowled^ is acquired of the adaptability of 
varioQs trees to the conditions of soil and climate in varioos localities, and of the 
most successfol methods of propagating, transplanting, and cultivating trees. 

Several States also have oeen encouraging forest extension by plimting cm their 
reservations. New York has established a plantation of deciduous trees at Canoe 
Point, on the St Lawrence River, and has prepared to set out several hundred 
thousand spruce seedlincs the coming spring. During the past two years Pennsylva- 
nia has been planting white pine in open places on its reservations. In the Michigan 
forest reserve 40 acres of cut-over land were planted with 50,000 pines and spruces. 
Minnesota has raised a large number of young spruce trees with a view to planting 
1 ,000 acres of reser\'e land if a State appropriation for this purpose can be secured. 

On the Federal forest reserves tree planting is rapidly passmg the experimental 
stage. On the Dismal River Forest Reserve, in Nebraska, the total cost of foresting 
sandhill country with pines ( PI. LXX V^, ^g. 2) has been reduced to $3. 68 per acre. In 
southern California the work of reserve planting has been continued, and preliminary 
operations have been begun on the Pikes Peak Reserve in Colorado. 

Various private interests likewise are turning to forest planting as a means of 
insuring a supply of wood to meet their necessities. A notable instance of this is 
offered by the Pennsylvania Railroad, which continues the planting of locust treee 
in Pennsylvania, 223,000 having been set out during the year. The chief engineer 
of maintenance of wav estimates that it would require the planting of 1,300,000 trees 
esu*h year to supply the annual needs of the road for ties, anticipating that the first 
crop will be harvested after thirty years. This example will stimulate the cultiva- 
tion of tie timber by other landowners convenient to tne railroads. 

FQBBST FIRES. 

The number and destructiveness of forest fires during the past year were not so 
^^reat as in 1903. Well -distributed rainfall f^^Kxmnts largely for this difference, but it 
18 nevertheless conspicuous that nearly all the States which employ forest oflScers or ' 
maintain fire wardens escaped severe fires. Numerous fires started in those States, 
but they were extinguish^ before thev gained great headway. It is to be noted 
that even throughout the regions of Montana, Idaho, Or€«on, and Washington, 
where the greatest loss was suffered, the forest reserves and the few private holdings 
upon which fire patrol is attempted escaped with less injury than the totally unpro- 
terted forests adjoining. To establish a system of protection against or prevention 
of fort»8t fires at a reasonable cost, it is necessary to know the causes of fires. Based 
ui>on the principle of closely watching the exposed points, effective work with econ- 
omy of effort has been done the past summer in northern Maine, in the town of 
Plymouth in Massachusetts, in the region about South Mountain in Pennsylvania, 
and in the Sierras of California. The success attaine<l by the Mount Pocono (Penn- 
sylvania) Fire Protective Association emphasizes the advantage of thorough organi- 
zation, and the importance of retaining patrolmen at a small salary to look out for 
fin»s throughout the year and of paying them promptly. In several States the pr(»- 
nects of effective control of the fires, upon which tne future of American forestry' so 
largely depends, is more promising than at any time in the past. (PI. LiCX V, fig' 4. ) 

FORESTRY AND FOREST LEGISLATION IN THE STATES. 

New State forestry associations were formed in Iowa, Ohio, and Vermont. The activ- 
ity in forest legislation shown by the States was apparently less in 1904 than in 1903, 
bi^cause only a few States held legislative sessions. Of these, Massachusetts passed a 
law {)roviding for a technically tnuned State forester to care for the forest interests of 
the State. New York, heeding her disastrous lesson through forest fires in 1903, 
provided for a patrol to prevent future fire devastation. This law is a notable 
advance in two respects: It is a definite attempt to substitute preventive for remedial 
measures, and it requires railroads, the principal source of forest fire danger in the 
State reserves, to pay one-half the cost of a patrol alon^ their lines. Louisiana passed 
a forest law providing for the care of wooded land in that State. There are now 
11 States which have some form of forest administration, and the Bureau of Forestrj* 
has been called upon frequently to furnish advit^ with regard to proposed forest laws. 
This deniand has been met by the publitration of a bulletin containing a complete 
^^•"IPo ^**^^ ^^ Federal and State forest laws, and by the preparation, in cooperation 
with State oflScials, of no less than 15 State forest bills to be submitted to the lesaa- 
latures at their next sessions. ^^ 
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FORBBT SCHOOLS. 

The courses at the Yale Forest School, the Biltmore Forest School, the University 
of Michigan Forest School, and the Harvard University Forest School have been 
strengthened by the inclusion of new studies and the employment of additional 
instructors. Increased attendance gives evidence of prosperity at each institution. 

EXHIBIT AT THE LOUISIANA PURCHASE EXPOSITION. 

As a part of its educational work the Bureau of Forestry made an extensive exhibit 
at the Louisiana Purchase Exposition, St. Louis, Mo., of the forest conditions and 
problems found in all parts of the country and of the methods of Government work. 
Type forests and forest conditions of the East and the West, and scenes also of the 
treeless Middle West, were vividly portrayed by numerous large photographic trans- 
parencies and colored prints, uniquely arranged for comparison. The practical 
applications of forestry were features of this display. A wood-preserving plant and 
a timber-testing station were in practical operation. The new system of turoentining 
by cups and gutters, promoted by the Bureau, was contrasted with the ola destruc- 
tive method of boxing the trees, by means of a group of longleaf pine trunks. Out 
of doors a 3-acre tract of land was devoted to showing approved methods of raising 
forest trees from seed, and how forest plantations should be established in different 
parts of the country. The keenest interest was manifested in all these exhibits by 
the many visitors at the Exposition, and there is little doubt that the Bureau accom- 
plished a good work by thus bringing forestry to the attention of so many people. 

FOOD USaiSLATIOK AND INSPEOTIOK. 

By W. D. BiGELOW, Chiefs Diiision of FoodSf Bureau of Chemistry, 

Relatively little was accomplished in the way of food legislation by the last meet- 
ing of the legislatures of the various States. No general food laws were enacted and 
bat few new laws of even limited scope. The amendments to the existing laws were 
not sufficiently numerous or important to call for extended notice. 

In meetings of those interested in pure-food legislation from a manufacturing stand- 
point and of those engaged in the administration of food laws, the necessity of uni- 
formitv in the l^islation of the various States has been emphasized even more 
strongly than during previous years. A Federal bill, which it was thought might 
lead to such uniformity and which is regarded by some as a necessary step in that 
direction, passed the House of Representatives, but did not come to a vote in the 
Senate at tne session of Congress which closed March 4, 1906. 

EVIDENCES OP PROGRESS. 

In general the food laws enacted durinjj 1904 showed progress in several directions. 
In Kentucky a more liberal appropriation was made, thus making it possible to 
extend the work. The amount given the experiment station was increased one-half 
and the annual expenditureji permitted were increased from $7,500 to $10,500. In 
Ohio the salary of the dairy and food commissioner was increased from $2,000 to 
$3,500. One of the great obstacles in the way of the proner enforcement of the food 
laws has been the limited compensation of those engaged in such enforcement. A 
step in the direction of correcting this evil can therefore result only in good. 

The same State also provided for the api>ointment of an additional assistant com- 
missioner, thus further broadening the work of the conimission. A slight advance 
was also made in Iowa, where an additional assistant commissioner was apf)ointed, 
and the salaries of the deputy commissioner and assistant commissioner were ad- 
vanced from $1,000 to $1,200. In New Jersey the municipal boards of health are 
empowered to designate as inspectors of food and drugs one or more of their local 
sanitary inspectors. 

Considering the limited amount of food legislation during the year just passed, the 
laws enacted for the purpose of improving sanitary and hygienic conditions are of 
some importance. For instance, in New Jersey a law has been enacted, similar to 
those eniorced in a number of other States, forbidding the keepinjx of milk cows in 
unwholesome places and requiring their proper feeding. The same State has require<l 
that cans used for the transportation of milk shall he properly cleansed. 
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Serious poisoning cases reealtini; from the use of methyl alcohol in place of ethvl 
alcohol have also led to the enactment of laws forbidding this practice. It is prob- 
able that the majority of States in which efficient food laws are now in force will not 
find it necessary to enact such laws, as such a substitution is found to be in violation 
of practically all the food laws that are now in force. 

CHANUBB IN EXISTING LAWS. 

Some of the changes in legislation during the year, as is usually the case, had for 
their pnr{K)Ke the improvement of the ciiaracter of the goods on the market. This 
is tnie of the enactment in Ohio which requires all cheese containing less than 30 
per cent of fat to Ix; labeled as skimmed cheese. In this State the standard was 
formerly 20 per cent. In this connection may be mentioned the amendment to the 
maple-sugar law in the same State, and the law in. Maryland making the require- 
ments for Htandanl vinegar similar to those of a number of other States. 

In several cases the legislation enacted during the year extended to some extent 
the provinions of the law to articles which had not before been included. For 
instance, in New York the law pn>hibiting the sale of adulterated milk was so 
amended an to include the adulteration of cream, and the law regulating the sale of 
certiiie<l milk was amended in such a manner as to make it more effective without 
in any way changing its purpot«e. 

There has bt^en for some time a feeling that the standards for milk enforced in 
several States requiring a different amount of solids for different seasons of the year 
were based on incorrect information. Recent studies of the subject have led to' the 
l)elief that the same milk standards might be enforced for the entire year, and it has 
l)een HUggoste<l that existing laws might be changed in that manner. Legislation of 
this nature was enacted in Ohio, which will probably be followed later in several 
other States. 

STATISTICS or INSPECTION. 

The information in the following table was gathered from State and municipal food 
law officials, so far as they could l)e reached. The inspectors whose work is reported 
are usually men of good judgment and considerable experience in selecting food 
samples and only foods suspected were sampled; also only such samples were ana- 
lyzed as w»eme<l likely to show violations of law. Accordingly the table does not show 
the ratio of a<lulterated foods to pure foods on the American market The whole 
great mass of high-grade foods is excluded from any calculation that may be made 
ujK>n the figures here given. 

The Denver, Colo., data are for six months in 1904; District of Columbia and Mich- 
igan, for year ended June 30, 1904; Boston, year ended February 1, 1906; Worcester, 
Mass., eight months ended November 30, 1904; New Hampshire State, complete to 
Octol)er 1, 1904; Rhode Island, for year ended July 30, 1904, and Virginia, year 
ended March 1, 1905. 

In Connecticut the law requires notification of retail dealers as to the character of 
gooils lK»fore prosecution. Upon notification the dealers withdraw the goods, so 
prosecutions are few. In Kansas information regarding examinations was pubHshe«i 
m the newspapers, but there w^ere no prosecutions. In New Hampshire desired 
rt^sultH have been obtained without resort to the courts. At Altoona, Pa,, city health 
otficers merely assist the State food department. 

In the District of C^olumbia, 237 samples examined were water, of which 55 prove*! 
unsanitary; in Denver, Colo., 3,407 of the samples examined were cream, of which 
10 were Inflow standard; at Cambridge, Mass., 10 milk samples w^ere colored and 2 
contained preservatives; at Detroit, of the samples l>elow standard, 8, all from one 
source, contained formaldehyde. Since the convictions noted no formaldehyde has 
l)een found. 

In In<liana the Fort Wayne milk samples were low in butter fats and watered. 
The Indianapolis prosecutions brought $360 in fines, with costs. At Cleveland, Ohio, 
samples Ih»1ow standard are exclusive of water samples. 

In Massachusetts, the food samples at Cambridge were butter and vinegar; at Fitch- 
burg and Holyoke, vinegar; at Lynn, decayed fruits. 

In New Jersey, 8,827 examinations of meat, with 4 prosecutions, 3 convictions, and 
1 case pending, are not included, and the Rochester, N. Y., milk samples do not 
include 557 bacterial counts. 

The Alabama conviction was for unsanitary conditions at dairy. 
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ASEAS 8X7BVETED AND MAPPED BY THE BUBEAU OF SOUiS. 

By A. (t. Rice, Chief Clerk, Bureau of Soils, 

The followinff statement hHows the location and extent of soil surveys made ap to 
December 31, 1904. Lithograph maps drawn on a scale of 1 mile to the inch, covering 
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Fig. 64.— Areas covered by the soil survey. 



The 



each area surveyed, indicate in colors the distribution of the various soil types, 
accompanying sketch map (fig. 64) gives the location of these areas. 

Tlie Htat*»ment gives first the area surveyed for each minor division and then the 
total for the State or Territory. The total for the United States is 88,858 square 
miles, or 56,869,120 acres. 



Areas of soil surveys in the United States to December SI, 1904- 



Alabama: 

Blouut County , 

Fori Pavne area 

Hunt.svillo area 

Lauderdale County. . 

Mat'on County , 

Mobile ari'a , 

Montgomery County 

Perry County 

Sumter County , 



Arizona: 

Buckeve sheet 

Phoenix 

Solomonsville area . 

Tempe nheet 

Yuma area 



Square miles. 
338 
509 
506 
316 
621 
461 



4,743 



48 

243 
108 
163 
343 



Arkansas: 

Miller County . 
Stuttgart area . 



626 
261 



California— Continued. 

San Jose area 

Santa Ana area 

Soledad sheet 

Stockton area , 

Ventura sheet , 



Square miles. 
313 
275 
155 
87 
240 



Colorado: 

Arkansas Valley area . 

Greeley area 

San Luis area 



945 
687 

628 



877 



California: 

Bakersfield area 196 

FreHUoarea 628 

Hanford area 216 

Imperial area 1,084 

Indioarea 234 

Los Angeles area 570 

Sacramento area 924 

Salinas sheet 189 

San Bernardinoarea 756 

San Gabriel area 269 



Connecticut: 

Connecticut Valley - 
Delaware: 

Dover area 

Florida: 

Gadsden County 

Gainesville area — 



Georgia: 

Bai bridge area. 

Co jb County 

Covington area . . 
Dodge County . . . 
Fort Valley area. 

Idaho: 

Boise sheet 

Blackfootarea 

Caldwell sheet ... 
Lewiston area 



6,124. 

2,250 
8(6 

314 



618 
485 



364 

346 
225 
489 

188 



155 
428 
244 
808 



1,610 



1,135 
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Areas of soil gwrveys in the United States to December Sly 1904 — Continued. 



Ulinois: 

Clay County , 

Clinton County 491 

Johnson County 389 

Knox County 717 

McLean County 1,169 

O' Fallon area 68 

Sangamon County 866 

St. Clair County 660 

Tazewell County 646 

Winnebago County 626 



Indiana: 

Boon ville area.... 
MadL«!on CouiUy.. 
Marnhall County . 

Posey County 

Scott County 



Square mUefl. I 

AtU\ I 



Iowa: 

Cerro Gordo County , 

Dubuque area , 

t^tory County 

Tama County 



Kansas: 

Allen County 

Brown County 

Garden City area . 

Parsons area 

RuMsell area 

Wichita area 



Kentucky': 

Mason County.. 
S<'Ott County . . . 
Union County . . 
Warren County. 



Louisiana: 

Acadia Parish 

DeSoto Parish 

Lake Charles area . . 
New Orleans area . . 

Ouachita Parish 

Tangipahoa Parish . 



Maryland; 

Calvert County 

Cecil County 

Harford County 

Kent County 

Prince George County. 

St. Mary C-ounty 

Worcester County 



Massachusetts: 

r<>nnecticut Valley. 



Michigan; 

Allegan County . 

Alma area 

Munisingarea... 

Owassoarea 

Pontiacarea 

Saginaw area — 



Minnesota: 

Marshall area . 



Miflsissippi: 

Biloxi area 

Jackson area 

Mayersville sheet . 

McNeill area 

Smedes area 

Yazoo sheet 



Missouri: 

Howell County.. 
O' Fallon area ... 
Saline County .. . 
Shelby County . . 
Webster County . 

Montana: 

Billings area — 



264 
435 
445 
387 
197 



567 
440 
576 
720 



604 
378 
336 
398 
270 



226 
280 
361 



826 
202 
410 
606 
228 



217 
376 
418 
293 
480 
863 
463 



828 
282 
407 
270 
807 
984 



615 
737 
193 
198 
463 



919 
662 
748 
611 
606 



6.921 



1,728 



2,808 



2,860 



1,899 



2,906 



2,610 
809 



8,078 
288 



2,669 



8,335 
107 



Nebraska: 

Grand Island area. 

Kearney area 

Stanton area 

New Jersey: 

Salem area 

Trenton area 



Square miles. 
446 
792 



New Mexico: 

Carlsbad sheet. 
Roswell sheet . 



New York: 

Auburn area 

Bigflatsarea 

Dry den area 

Long Island area . 

Lyons area 

Syracuse area 

Vergennes area. . . 
Westfield area 



North Dakota: 

Cando area 

Fargo area 

Grand Forks area . 
Jamestown area. . . 



Ohio: 

Ashtabula area 

Columbus area 

Coshocton County 

Montgomery County . 

Toledo area 

Wooster area 



Oregon: 

Baker City area . 
Salem area 



Pennsylvania: 

Anams County . . 
Lancaster area . . 
Lebanon area . . . 
Lockhaven area. 



Porto Rico: 

v\rccibo to Ponce.. 
Rhode Island: 

State 

South Carolina: 

Abl>evi lie area — 

Campobello area . . 

Charleston area . . . 

Darlington area ... 

Lancaster County . 

Orangeburg area . . 



493 
810 



49 



461 
223 
315 
845 
615 
416 
160 
260 



North Cnrolina: 

Alamance County 866 

Asheville area 497 

Cary sheet 63 

Clayton sheet 214 

Craven area 897 

Duplin area 340 

Hickory area 988 

Kinstonsheet 257 

Mount Mitchell sheet 497 

Newbern sheet 46 

Parmele area 236 

Perquimans and Pasquotank 

counties 216 

Princeton sheet 248 

Saluda area 190 

Statesville area 784 



283 
406 
814 
496 



340 
472 
661 
480 
403 
469 



168 
284 



1,561 



1,303 



129 



8,196 



684 

269 
669 
J2n% 



1,006 
615 
352 
599 
486 
709 



South Dakota: 

Brookings area — 
Tennessee: 

Ciarksville area... 

Davidson County.. 

Grecnevlllearea... 

Lawrence County . 

Pikeville area 



647 
601 
664 
618 
440 



6,887 



1,499 



2,716 



442 



1,760 

830 

1,085 



8,667 
484 



2,770 
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Areas of soil surveys in the IJmUd States to December Sl^ 1904 — Continued. 



TexaA: 



Anderaon County l,i 

Austin area 

Brazoria area 

Houston rx)unty 

JackNonville area 

Lufink area 

NacoK*loche« area 

Paris area 

8an Antonio area 

Vernon area 

WlUinarea 

Woodville area 



Square miles. 



UUh: 

Bear River Valley. 

Provo area 

Salt Lake sheet ... 

Sevier Valley 

Weber County 



Vermont: 

Vergennes area . 



706 
H45 
430 
100 
99 
97 
548 
484 
277 
215 
100 



4.W 



834 

878 
249 
235 
810 
1,601 



227 



Vlii^nia: Square iiill«. 

Albemarle area 1,410 

340 



Appomattox County . 

Bedford area 

Gloucester County 

Lee^burgarea 

Norfolk area 

Prince Edward County 
York Neck area 



Washington: 

Sunn yidde sheet.., 
Walla Walla area 
Yakima sheet 



Wisconsin: 

Janesrille area. 
Superior area. . . 
Viroquaarea 



Wyoming: 

Laramie area. 



6S2 
250 
419 
808 
430 
405 



224 

201 

85 



451 
482 
504 



4,1» 



510 
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THE PBINOIPAL INJUBIOXTS INSECTS OF 1904. 

By F. H. Chittenden, 8c. D., In Charge of Breeding Experiments, Bureau of Entomology. 

The year 1904 iia6 been the most remarkable in the memory of preeent-day ento- 
mologiflta as regards the falling off in numbers of our moet important insect pests. 
This year has witnessed a very general continuation of conditions be^^n in 1901, 
brougnt about chiefly by atmospheric changes, abnormally cold vrinters and cool 
summers, and damp weather, which have caused a constant decrease of noxious 
species in the country at large. Extreme losses from insects have been the exception, 
and comparatively few forms have been more than locally troublesome. Neverthelese, 
nearly as many complaints of insect injury have been received as in previous yeare. 

The most important insect of the present is the Mexican cotton boll weevil, which 
has extended its range in Texas and in Louisiana until it has now invaded fuHv a 
third of the cotton-growing district of the United States. Also the bollworm has not 
abated in the cotton region, and the leaf worm has been more abundant than for 
many years past. 

A single new pest has been introduced from abroad, the pepper weevil, which has 
been destructive in Texas, having been brought or spread from Mexico. The 
imported willow curcuUo, spreading by artificial means, has extended its distribution 
westward perhaps more rapidly than has been recorded of any other species, and is 
now established in North Dakota. The strawberry thrips menaces the growing of 
tobacco under shatle as a means of producing *' Sumatra** wrapper. The orown-tail 
moth is steadily increasing its range, and unless stringent measures are adopted to 
suppress the gypsy moth it seems probable that the latter species will also spread 
beyond its present limit. The stalk borer has been more injurious than in many 
previous years combined. The same is trije of the onion and cabbage maggots, and 
to a less extent of the seed-corn maggot and black onion fly. Some other root- 
infesting insects, notably wireworms and the beet aphis, have been prominent as 
pests. Leaf-beetles and flea-beetles have been only locally troublesome in the Eastern 
States, but west of the Mississippi Valley much injury to the sugar beet has been 
accomplished by several species. Ix)cal outbreaks of cankerworms have been noted, 
and the cottony maple scale has been exceedingly troublesome over a very consid- 
erable area. 

Such important orchard pests as the codling moth, plum curculio, peach-tree borer, 
and fruit-tree bark-l>eetle, have been less injurious than asual. The commoner 
jmrden insects have also been less abundant. Moderate losses have been incurred 
from cabbajre worms, and still less from the squash bug and squash-vine borer. 
(Tcneral cro[> pests, such as cutworms, grasshoppers or locusts, n-hite grubs, army 
worms, and plant-lice, have been less troublesome than they ordinarily are. Fewer 
complaints are received each year of the San Jose scale, partly owing to the fact that 
remedial work which is being carried on against this pest generally throughout the 
country has done much to lessen its ravages. The pea and bean weevils, Hessian fly, 
chinch biijj, blister beetles, and bill bugs have scarcely been heard from. Some shade- 
tree defoliators, particularly the fall webworm and elm leaf-beetle, were only locally 
numerous and did no serious harm. Various insects of southern origin, which in 



Digitized 



by Google 



INJURIOtJS INSE0T8 IN 1904. 601 

many years in the past have been destructive in the North, have practicallv disappeared 
as pests. This is most true of the harleauin cabbage bug, the corn stalk-borers, and 
cabbage looper. The last occurred so late and in such limited numbers as to be 
easily controlled before material injury had been accomplished. Remarkably few 
complaints were received of injury to stored cereal and other products. 

As there has been no change in atmospheric conditions, the insect outlook for 1905 
is very promising, there being no reason to believe that the same conditions which 
have prevailed for several years past will not continue. As methods of controlling 
insect pesta are being carried out more extensively than ever before, even less injury 
than hitherto is to be anticipated. 

Apple leaf-hopper {^Empoa^ca mcUi LeB.). — Very destructive in nurseries in 
Minnesota and Missoun, where it was given special study. It was very abundant 
in the District of Columbia. Kerosene emulsion applied as a spray, using a specially 
prepared apparatus with a wide-geared cart, promises success as a remedy. 

Apple maggot {Rhagoletis pomoneUa Walsn). — Apparently more abundant than 
for several years past, particularly in Ohio. 

Army worm, pall (Laphygma frtigiperda S. & A.). — This species was reported 
injuring rice plantations on the Cape Fear River, North Carolina, in July, and fields 
of sorghum and grasses at Oswego, Kans., in early September. It also injured corn 
in Barbados, West Indies. 

Asparagus beetle, common (Crioceris asparagi Linn.). — Injurious in Maryland 
and along the Hudson River in New York. A report has also been received of its 
appearance in California, but this has not been verified. 

Bean leaf-beetle {Cerotoma irif areata Forst.). — Considerable injury to beans 
about Norfolk, Va. 

Bean ladybird {Epilachna carrupta MulsJ. — Very destructive in New Mexico. 

Bedbug {KUnophilos [Acanthia'] lecttUaria lAnn.) . — Experiments with hydrocyanic 
acid gas as a means of eradicating this species in dwellings, conducted in Virginia 
and the District of Columbia, were successful. 

Beet aphis {Pemphigus betse Doane).— Serious injurv to sugar beet. Observed 
daring the year in Utah, Idaho, Washington, Oregon, Cfalifomia, and Colorado. 

Beet leaf-miner (Peqomya vicina Lint.). — Attracted attention in sugar-beet fields 
in northern Colorado, Idaho, Oregon, Washington, California, Michigan, and Wis- 
consin. 

Beet sawply ( Taxonus niprisoma Nort.) . — Reared from larvse attacking sugar beet 
and dock in northern Michigan. 

Bill-bugs. — Not specially troublesome during the season, with one exception, 
Sphenophorus callosus 01., which was injurious to corn in Grant County, N. Mex. 

Black fly (SimiUium venustum Say). — Given economic study in Texas. 

Blister beetles. — Much less numerous than in 1903. The black blister beetle 
(EpicaiUa pennsylvanica DeG.) was injurious to onions in southern Texas by eating 
the tops on near the ground. The stnped and three-striped blister beetles (/^pjoauto 
viUala Fab. and E. lemniscata Fab. ) were reported completely stripping leaves and 
squares of cotton, leaving only bolls, in South Carolina. The ash-gray blister beetle 
{Mdcrobasis unicolor Kby.) was injurious to alfalfa at Knoxville, Tenn., and to alfalfa 
and sugar beet in western Colorado. 

Boll weevil, comofiiAnthonomtisgrandis'Boh.). — During the year 1904 this species 
has extended its range in Texas and Louisiana, according to estimate by Mr. W. 1). 
Hunter, to about one-third of the cotton area of the United States. The loss for the 
season is estimated at $22,000,000. (See p. 191. ) 

Bollworm (Hellothis ohsoleta Fab.). — According to estimates by Mr. A. L. Quain- 
tance the injury occasioned by this pest, one year with another, to the principal 
crops attacked results in losses about as follows: To sweet corn, $1,90^>,790; field 
corn, $16,565,165; cotton, $11,650,820; tomatoes, $160,456, a total of $30,326,231. 
Investigations by the Bureau of Entomology show that injury to cotton may be best 
avoided by the production of the earliest crop possible. 

Brown-tail moth (Euproctis chrysorrhcea Linn. ). — This recently imported European 
pest was the subject of special investigation by Mr. C. L. Marlatt, Bureau of Ento- 
mology, in New England. It has spread in a northerly direction to new localities in 
Maine and New Hampshire and has become established at St. Johns, New Brunswick. 

Cabbage mag<30T, importkd {Pef/omyn hrasaicie Bouche). — Unprecedented damage 
by this insect to cabbage, cauliflower, turnip, radish, and other cnicifers in New 
York, Pennsylvania, New Hampshire, Michigan, and Indiana. 

Cabbage worms. — Somewhat less than normally destructive. Toward the end of 
August the imported cabbage worm (PotUia [Piena] rapx Linn.) appeared in great 
numbers in the District of Columbia, but was completely checked by parasite?. The 
southern cabbage worm ( Pontia [J^ierW] jyrotodice Boisd.-Lec. ) was injurious at Macon, 
Ga. ; the cross-striped cabbage worm {Evergestis rimosalis Guen. ) in the District 
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of Columbia. The cabbage looper (AtUographa brasticx Riley) was moderatelj 
abundant nt^r the District of (blumbia, but was checked by arsenicals. The black- 
hea<led horse-radish worm {Erergestis straminalis Hbn ) was injurious to cabbage 
near Ottawa, (Canada, and in Nova Scotia and Prince Edward Island. The imported 
cablm^e webworm ( JleHula undalis Fab. ) was very destructive in Georgia. 

California red ac alb (Aspidiotus auraniii Mask.). — Seriously infested citrus trees 
in California. 

Caxkerworm, spring {Pakacrila vtrnata Peck). — Increased in deetructiveneas in 
Ohio, Pennnylvania, Illinois, and eastern Kansas. 

Cans A leaf- roller {Valpode* eihlitis Cram.) . — This caterpillar continued its rav- 
age's on canna, doing particularly serious damage in canna fields in Alabama and at 
>»ew Orieann, Ija. 

Carrot beetle [Ligyrus gibbostis DeG. ). — Observed injuring young sugar beet at 
Sugar City and Rocky Ford, Colo. It was generally abundant and moderately inju- 
rious in the corn-growing region of the South. 

Chkrry leaf-heetle {(iaUrucella cancoUis Lee.). — Very injurious to cherry and 
peach foliage about Morgan town, W. Va, 

Chestnit vf khv lis I Ikilaninus rectus Say and B. proboidd^rM Boh.). — Attracted 
similar attenticm to the previous year by their injury to chestnuts in Virginia and 
Pennsylvania. Considerable study was devoted to the life economy of theee species, 
which has UhI to the discovery that bisulphid of carbon, cold storage, and certain 
other remedies are effectual. 

('HiNtH BIG (Blumis IrttcopUrHS Say). — Less of a pest than for some time. A 
report of injury to grasses in Florida was received. 

Chinch bigs, false {Xysius angusUUus Uhl. and N. parcUlelus Uhl.). — Occasion of 
considerable trouble by sucking the juices of various plants, including potato, mustard, 
and Htrawlx»rry in Texas, as well as similar injury in North Carolina and New Mexica 

Chrysanthemum lace-bug (Coryihtica marmorala Vhl.). — Severe damage to chrys- 
antheniuni at Booneville, Miss., and Montgomery, Ala. 

CiGARi-nTK beetle {Ijos'ioderma serricome Fab.). — Less destructive than in many 
pretetiing years. It was quite troublesome in residences in Washington, doing dam- 
age to rugs, carpets, and tapestry, and it was feared that it might spread to a valu- 
able library. It was partially eradicated in one house by means of hydrocyanic add 
gas. Injury to cigars was rejKjrted from Indian Territory. 

Codling moth { Carpwapm pomonella Linn.). — Judging from reports, leas destruc- 
tive than usual during the year. A spray of arsenate of lead was extensively used 
in Colomdo with splendid results. 

CoLAsiMs r<k)tworm (Coliispis brunnea Fab.). — The adult was reported damaging 
cotton s<|uares, bolls, and blossoms in Alabama, Mississippi, and Tennessee. Coiaqni 
favitiiti Say defoliated peach trees in north Georgia. 

"CoxcHi ela" (Pentatoma ligcUa Say). — Much damage to cotton in northern Mex- 
ico and the subject of special investigation by A. W. Morrill, Bureau of Entomolo^. 

Corn stalk-borer ( Diatrsea saccharalis Fab. ). — After having remained in the baS- 
ground for several years, this insect did considerable damage to com near Hawkins- 
ville, Uh. It was remarkably scarce in the South and not observed at all in the more 
nortliern limits of its range. 

Cotton leaf-worm (Alabama [Aletia] argillacea Hbn.). — General infestation was 
noted over Texas, Indian Territory, Arkansas, Geoi^gia, Louisiana, and in portions of 
Mississippi. Extensive defoliation took place in September and October, and young 
Ik>11s were gnawe<i. In Texas this unusual defoliation accomplished more good than 
liarm, sinc^ the loss of the shade afforded by the leaves created conditions unfavor- 
able to the ofHjrations of the lx)ll weevil in that State. 

Cottony maple scale [PtUrinaria innuTnerabilis Rathv.). — More generally abun- 
dant than in anv year hitherto, causing considerable alarm in many regions, from 
New York, New Jersey, and West Virginia westward to Kansas, Colorado, and South 
Dakota. BoxeUier and elm, in addition to maple, were reported attacked. 

Croton bug ( JCctobia gennanica Linn. ). — Successfully destroyed in dwellings in Xvt- 
ginia by hydrocyanic acid gas fumigation, the effect being to stupefy the insects 
until they could be swept up and destroyed. 

CowpEA-poD WEEVIL {C/udcodcrmm ameus Boh.). — Reported quite destructive to 
young cotton plants in Randolph and Terrell counties, Ga., during May. Similar 
reports were received of injury in Alabama and Louisiana. 

Cutworms. — Not the subject of very serious complaint during the year, although 
injuries were noted in Michigan, Colorado, Georgia, and Texas. The red>backed 
cutworm {Paraprotis ochrogaster Guen.) was most injurious in Canada east of the 
Rocky Mountains. The variegated cutworm (Peridroma saucia Hbn.) did much 
damage to cotton and peas in Georgia; also to cotton in Texas, and to carnations 
in Michigan. 
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Elm lbaf-bebtlb, larger {Monocetia coryli Say). — Destructive to elm foliage in 
Viij^inia and West Virginia, 

Elm leaf-beetle, imported (Oalerucella luteola Mull.). — On the whole, much leas 
troublesome than in earlier years. It made its first appearance at Dayton, Ohio, 
and was recorded as far north as Glens Falls, N. Y. 

Fickle midge (Sciara inconstans Fitch). — Normally abundant, and reported trou- 
blesome on various greenhouse plants in the District of Columbia, Pennsylvania, 
Illinois, and Nevada. 

Flea-beetles. — Not so destructive as usual. The eggplant flea-beetle (Epitrix 
fuscula Crotch) was concerned in injury to sugar beet in Colorado, Idaho, and Utah. 
The potato flea- beetle (EpiirLc cucumeris Harr.) caused a loss to potato growers in 
Colorado, estimated at $500,000, injury having been chiefly due to the beetles 
boring into the tubers. The red-legged flea- beetle ( Orepidoaera nijipes Linn, ) was 
destructive to the foliage of peach in Ohio and to peach and apple in West Virginia, 
its attack following the clearing of locust for the planting of orchard trees. The 
w^tern cabbage flea-beetle ( Phullotreta vusiUa Horn) did great injury to sugar beet 
in western Colorado and in Utah and laaho. The pale-striped flea-beetle {SynUna 
hlanda Mels.) did severe damage to cotton near Jackson, Ga., and aV. tseniata Say to 
sugar beet in the Rocky Mountain and Pacific region. 

Flocr beetle, confused ( Tribolium confusum Duv. ). — Considerable damage to malt 
stored in St. Louis. It was also, with other grain insects, troublesome in stored 
wheat at Columbus, Ohio, where it was successfully destroyed with bisulphid of 
carbon. On the whole it was much less complained of than m 1903. Hydrocyanic 
acid gas was thoroughly tested by the Bureau of Entomology, and, while not perfect, 
proves a good remedy. 

Fuller's rose beetle (Aramigus fuUeri Horn). — Abundant in strawberry fields in 
Los Angeles County, Cal., where it was studied in cooperation with the Bureau of 
Entomology. 

Gooseberry fruit fly {Epochra canadensis Loew). — Severely injured gooseberry 
and currant in northern Colorado. 

Grape root-worm ( Fldia viticida Walsh). — Less injurious in Ohio than in the past. 
The lon^-legged grape tidia ( Fidia lonffipes Mels. ) did considerable damage to the 
vine in North Carolina. 

Grape berry-moth {Polychrosis viteana Clem. [Eudemis botrana auct.]). — Consid- 
erable damage to vineyards in Ohio, New York, and Pennsylvania. 

Grasshoppers or locusts. — Less troublesome during 1904 than for many years. 
The conditions regulating the breeding habits of these species were studied by a 
special agent of the Bureau of Entomology in Nebraska, northern Colorado, Wyo- 
ming, Montana, and western Kansas, and were found to be greatly improving. 

Gypsy moth (Portkeiria lOcneria'} dispar Linn.). — Special study by the Bureau of 
Entomology during the season. It appears to be still confined to the immediate 
neighborhoftd of Boston, Mass., and Frovidence, R. I. 

Harlequin cabbage bug (Murgantia histrionica Hahn). — This pest caused very 
severe injury to cruciferous plants in Georgia and Texas, but near Washington, D. C, 
and northward it has almost entirely disappeared. 

Hbbsian fly (Mayetiola \_Vecidomyia\ destructor Say). — Taking the country at large, 
the fiy has been less of a pest during the last year than for some time. 

Hop LOUSE OR APHIS (PhoTodon humuli Schrank). — A subject of special investiga- 
tion in California. Spraying with kerosene emulsion, combined with tobacco and 
with whale-oil soap combined with quassia, were effective in destroying the pest. 

Idaho or mormon cricket {Anabrus simpUx Hald.). — Occurred in unpreceilented 
numbers in Routt County, Colo., and in some parts of Utah, destroying crops of 
grain, hay, potatoes, and *' everything planted in gardens." 

June beetle, green {AUorhina nitida Linn.). — The white grub of this species was 
reported injurious on tennis grounds on Long Island, and to celery and strawberry beds 
in Vir^nia, but the beetle was rare beyond the memory of local entomologists about 
the District of Columbia, and in Pennsylvania, which militated against reported 
good results of the use of kerosene emulsion and whale-oil soap the previous year. 

Mediterranean flour moth (Ephestia huhniella Zell.). — Reported as causing 
injuries in mills in new localities in California, New York, Ohio, Indiana, Illinois, 
Iowa, Pennsylvania, Minnesota and Georgia. 

Melon louse {Aphis gossypii Glov. ). — Troublesome in melon districts in Colorado. 

Mosquitoes {Cuuiddse). — Mosouitoes were the subject of more extensive investiga- 
tions in this country as well as aoroad than in any previous year. Work on a con- 
siderable scale was done in New York and New Jersey, and is planned for the future. 

"New Orleans" ant (Iridomyrmex humilis Mayr.). — Caused serious trouble in 
dwellings in New Orleans, its ravages extending to nelds, flower beds, and sidewalks. 
It was wao troublesome in carrying and fostering aphides, scales, and mealy bugs. 
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Onion fly, black (Triioxa fiexa Wied.).— CWinarily considered rare as a p^t, 
completely destroyed a crop of onions in store in one locality in Pennsylvania. The 
insei'tM continued breeding m the onions until nothing but a shell was left. 

Onion maggot {Pegomya cepetorum Meade). — This was one of the most injurious 
insects of the year, appearing to be prevalent throughout its ran^, or where\-er 
onions are grown in the more northern States. The losses following its rava^ were 
enormous. General infestation of onion fields was reported in New York, 2s ew Jer- 
sey, Pennsylvania, Michigan, New Hampshire, Connecticut, and Ohio. Reports 
were also received from Texas and Oregon. 

O YKTBR-SHELL stwLB {MytUospis pomorum = Lepidosaphes ulnd Linn. ). — From western 
Pennsylvania (about Pittsburg), Ohio, and Illinois come reports of serious injury to 
poplar, willow, lilac, elm, and horse-chestnut. In northern Ohio nureerymen are 
experiencing great difficulty in controlling this scale. 

Pea LorsB (Aedarophora destructor Johns, [jjitCf] ).— Conspicuous by an almost com- 
plete absence of complaints, but was noted m Colorado for the first time. Ita pres- 
ence was reported in New Jersey. 

Peak slug (Eriocam^id^ limacina Retz.). — Destructive in cherry orchards in 
Ohio. About the District of Columbia it was somewhat lees abundant than usual. 

Pecan weevil (Balaninus caryae Horn).— Injury to pecan by this species was 
reported in Texas, Arkansas, and Georgia. Some investi^tions on its hfe history 
were conducted by the Bureau of Entomology in cooperation with correspondents. 

1*eppeb weevil (Anth<m(ymm imieoixnOuBChscavp,), — Observed injuring pepper in 
southern Texas, where it has evidently been introduced or spread from Mexico. 

Plant-bugs {Euschistus gerrus Say, K. tnriolariuB Beauv., and E. IriHigmuM Say). — 
Ol)8erved in great numbers in September in the District of Columbia attacking aapA^A- 
gus, the first two mentioned also puncturing the pods of okra (Ebalu$ ptignax Fab., 
a common grass feeder, threatened rice fields in Louisiana. Hilarious green plant- 
bug {Nezara hilaris Say) was injurious to cotton in the South, and to okra in the 
Dirttrict of Columbia and vicinity. 

Plum curculio ( Cono(ro/'/iWi« nenuphar Hbst.). — About held its own as the most 
important enemy of stone fruits. It has increased markedly as an apple pert. 
Experiments conducted with a spray of arsenate of lead have given considerable 
measure of success, particularly when combined with the careful gathering of wind- 
falls, and the agitation of the soil in which the curculios pupate in July and Augort. 
In (Jeorgia 15 to 20 per cent of the peach crop was rendered unmarketable through 
this sjHicies. In Ontario, Canada, it destroyed the greater part of the plum crop. 

Pond-lily leaf-beetle ( Galeracella nymph«x Linn.). — Great numbers in the Dis- 
trict of Columbia attacking the leaves of basket willow and beans, showing capability 
of considerable damage to both plants. The species lives normally on pond lily 
(Nympha?a) and arrowhead (Sagittaria). 

Powder-post beetles {Lycttts spp. )• — Injury by Lyctus unipundalus Hbst was 
noted on the woodwork of electric cars at Steubenville, Ohio. 

Purple scale ( Mytilaspis citricola Pack.). — Reported to be effectually controlled in 
Los Angeles County, Cal., by an introduced ladybird, Rhizobius lophantss Blaisd. 

Radish mag(jot {Anthomyia radicum (?) ). — Troublesome in Colorado and Canada. 

Rice grub (C/ialepus trnvhypygus Burm.). — Very abundant in the South, espe- 
cially in the fall in cane fields of southern Louisiana. 

Rose leap-beetle ( Xodonota vuncticollis Say ).— -Unusually destructive in Maryland 
and Virginia, i)laying havoc witn rose bushes, fruit and shade trees, strawberry plants, 
and 8hrubl)ery on lawns. 

Rose worm, bristly ( Claditis peci'mioornis Fourc. ). — Was destructive from the Dis- 
trict of Cohimbia Xf) Missouri. 

San Josk scale {Aapidiotua pemicioms Comst.). — Complaints of this species grow 
fewer each year. The remedy which gives most promise of success is the Ume- 
suipluir-salt wash, which has been used with profit generally during the year, notably 
in Now York, Pennsylvania, North Carolina, Georgia, and Virginia. 

Ski:i)-corn maggot ( Pegomya fnsciceps Zett. ). — Exceedingly troublesome, especi^ly 
in the South — in North Carolina, Louisiana, and Florida — as also in New York. 
Beans, peas, onion, cantaloupe, cucumber, squash, potato, and cabbage were the 
principal crops damaged. 

S()WBU(}s. — In all years the subject of more or less complaint, these creatures have 
been studied this year, with the result that it has been practically demonstrated that 
they are more troublesome than generallv supposed hitherto. The species under 
B|)ecial observation were Armndil/idimn rulgare I^tr. and PorceUio Inens I^tr. 

Siii'ASH bug {Arnua tristis DeG. ). — Continues in abeyance, but a limited outbreak 
occurred in Ohio. 
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Stalk borer (^Pajmipema nitela Guen.). — More destructive in 1904 than hitherto 
recorded, operating in most thick-stalked plants, and doing particular injury to corn, 
potato, and tomato; strawberry and other bush fruits; dahlia and related ornamental 
plants; as also to wheat and oats. Numerous outbreaks were reported in Pennsyl- 
vania and New York, through Ohio to Iowa, Nebraska, and Missouri. Less general 
injury was noted in Arkansas, West Virginia, North Carolina, and Connecticut. 

Strawberry crown qirdler ( Otiorhynchus ovaius Linn. ). — Conspicuous pest Maine 
westward to Montana. In Montana and British Columbia, destructive to berry. 

Strawberry weevil {Anthonomus signatua Say). — Complaints of this species were 
made in Anne Arundel County, Md., and in North Carolina. In the latter State the 
loss was estimated at from 10 to 50 per cent of the crop, or $100,000. 

Sugar-beet army worm {Caradrina exigua Hbn. ).^)ut breaks of this species 
occurred in southern California. 

Sugab-beet crown-borbr {HvMia undtUateUa Clem.). — Injurious to sugar beet in 
southern California. 

SuGAB-BBBT LEAF-BEETLES (Monoxxa pancticollis Say and M. consputa Lee.). — Very 
destructive to su^r beet in Colorado, Utah, and Idaho. They are usually present 
in the alkali districts, whence the name of ''alkali bugs." 

SuGAR-BBET WBBWORM (LoxosUge sticticolis Linn.). — Extremely and generally 
destructive to sugar beet in Colorado east of the Rocky Mountains, its operations 
extending over thousands of acres. Spraying with Paris green proved effective. 
This and the other sugar-beet pests mentioned were observed by Mr. E. S. G. Titus, 
of the Bureau of Entomology. 

Sugar-cane beetle {Ligyrus rugiceps Lee. ). — Very destructive to cane in Louisiana, 
Mississippi, and Texas, where it was studied by Mr. Titus. 

Sweet-potato weevil ( Cylas formicarius Fab. ). — Continued its destructive work in 
Louisiana and Texas, and was reported injurious in Cuba as well. 

Tarnished plant-bug (Lygus prcUenma Linn.) . — Cause of unusual damage to chrys- 
anthemums grown at Haverford, Pa., the principal injury being due to tne dying of 
the tips without blossoming. In the vicinity of the District of Columbia the species 
was somewhat unusually rare. 

Terrapin scale (Lecaniwn nigrofasciatum Perg. ). — Reports of serious infestations of 
peach, plum, and maple trees come from districts in Maryland, Pennsylvania, Vir- 
ginia, and Ohio. This scale insect occurs omnore than twenty different host- plants. 

TfiRiPS. —Different species attracted considerable attention. The onion thrips 
( Thrips tabaci Lind. ) reduced the normal yield of onions in one locality in Ohio b^ 
25 per cent, causing the characteristic blast due to this species. In Texas, in Dimmit 
County, an entire crop of 600 acres was infested. Similar attack was reported in 
Kimble County. The strawberry thrips ( Thrips tritici Fitch ) was injurious to tobacco 
and to blackberry and ptrawberrv blooms in Florida. It threatens to ruin the tobacco 
crop of that State, more especially where ** Sumatra wrapper*' is grown under shade. 
An unidentified thrips dia damage in Santa Clara County, Cal., to prune trees by 
blasting the petals, the loss footing up into the thousands. The cestrum thrips (Helio- 
thrips femoralis Heeg.) was present in greenhouses in the District of Columbia and 
injured sugar beets grown for experimental purposes. 

Twig girdler ( Ondderes cingulata Say). — Attracted considerable attention in Texas 
in November, iniuring pecan, elm, cotton, rose bushes, pear, hackberry, and salt 
cedar. Rose bushes were also injured in Florida; hickory, elm, and locust, as well 
as pecan, in Arkansas; and pecan in North Carolina and Mississippi. 

Watercress leaf-beetle (Phscdon leruginosa Suffr. ). — A new enemy to water- 
cress in Pennsylvania in 1903, this beetle did similar injury in 1904, but it is believed 
that it can be controlled by growing watercress in running water and removing it 
from houses and ponds where running water can not be obtained. 

Willow cdrculio, imported ( Crypiorhyiichus lapathi Linn. ). — Reported doing injury 
in Ohio, New York, and Michigan, and to have been introduced into North Dakota 
from Minnesota, showing very rapid distribution through commerce. 

West Indian peach scale (Diaspis pentagona Targ. ). — Many complaints of damage 
from this scale are sent in from Atlantic States south of Pennsylvania. It infests a 
wide range of plants, but principally pea<!h, cherry, and apricot. 

Wireworms (Elaieridie). — Different species were prevalent in various localities and 
injurious to a variety of crops. At Auburn, N. Y., they injure<l the roots of cabbage; 
at Oxnard, Cal., sugar beets; in Indiana and Virginia, corn. The species in the 
last State were Melanotus communis Gyll. and M. crUmlosus I^c. In the cotton States 
much injury, which was not verified, was attributed to the click-beetle, Monocrepi- 
dius respertinm Fab., on cotton bolls. 

Zebra caterpillar (Mamestra picta Harr.). — Reported injurious during July to 
sugar beet in northern Michigan; to garden beets and other vegetable crops at Pitts- 
burg, Pa. 
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GAME PBOTECnON IN 1904. 

By T. 8. Palmer, Asnstantf Biological Stirvei/. 

During the year 1904 subetantial progress waa uiade in ^;ame protection, not only 
in legislation and in atlministration of the laws, but also m the increased attention 
which was given to methods of preserving or increasing the stock of game an<l to the 
establishment of game refuges and State parks. Widespread interest in the proteo 
tion of migratory birds was aroused by the Shiras bill (H. B. 15601), whicn pro- 
posted to place nligratorv game under the jurisdiction of the Federal Government 
This mea*«ure wan intHMUiced in the House of Representatives on December 5, 1904, 
and rt^ferred to the Committee on Agriculture, out was not reported, and conse- 
quently did not i^Oi^ at this He^*sion of Congress. Its introduction, however, served 
to call attention to the pubject, and will probably exert a marked influence in the 
progress* of this pha.«e of game protection. 

LEtJISLATION. 

The amount of lt*gislation was small in comparison with that of 1903, owin^ to the 
few leginlatures in sesssion in even years. It compares favorably, however, with that 
of either 1900 or 1902, b}^ which it may be properly measured. Twelve of the 17 
States and Territories which held legislative sessions during the year made some 
changes in their game laws. Louisiana and Ohio adopted general game laws, and 
Louisiana and Minsii^ippi passe<l the uniform law for the protection of nongame 
birds already in force in 27 States and 3 Canadian Provinces. Several States gave 
increased protection to shore birds: Louisiana and Ohio added them to the list of 
protected game. New York abolisheil spring sh<K)ting, and Massachusetts shortened 
their sale neason; snipe were addetl to the game list of Iowa, and upland plover to 
that of New JertJcy. An a<lvance was made in opening up Louisiana to nonresident 
hunters under license and allowing them the privilt^ of carrying home a limited 
amount of game and in requiring licenses from unnaturalized foreign-bom residents 
hunting in the State. Vermont, only a few days prior to the opening of the deer 
season, mlopted the license system and required a $15 license of nonresidents hunt' 
ing deer in the State. Among other changes in the license system may be men- 
tioned the iMaryland requirement of a $10 license for shooting on the Patuxent River, 
and the Nova Scotia $30 moose license. Ohio reduced the license fee from $25 to 
$15, and Kentucky, following Tennessee, adopted the system of charing each non- 
resident the fee demanded of nonresidents in liis own State. Bag limits were placed 
on wild turkeys and waterfowl by Iowa, and on all game by Louisiana, and the bag 
limit on partridges waa reduced by Vermont 

Among tlie retrograde tendencies of the year's legislation were the defeat in Mary- 
laiul of all general game bills, except the game- wamen bill, and the enactment of 17 
county game laws; the passage of a bill in New Jersey permitting spring shooting of 
Wilson snipe and lengthening the seasons for other shore birds and waterfowl; the 
removal in Virginia of all protection from Wilson snipe; andthe adoption of measures 
in Ohio ret^tablishing spring shooting of waterfowl, removing protection from prairie 
chickens and wild turkeys, and allowing a season for doves, previously protected 
throughout the year. 



Rarely, if ever, have so many important questions in game protection been decided 
in a single year as in 1904. Eleven game decisions of more or lees general interest 
were rendered })y the higher courts in Arkansas, California, Colorado, Georgia, 
lUihois, Minnesota, Nebraska, and New York. In Arkansas the provision absolutely 
prohibiting nonresidents from hunting in the State was held by the supreme coart« 
to be unconstitutional in so far as it interfered with landowners himting on their own 
prenii8i»8 (State r. Mallory, 83 S. W., 955). In Illinois an equally important lic^ise 
decision was rendered by the supreme court of Illinois in the case of Cummings r. 
The People (71 N. E., 1031 ). In this decision the right of the State to discriminate 
against nonr(»sidents was also sustained and in addition it was decided that lands 
owned or rented as game preserves were not farm lands in the meaning of the law 
and hence owners and tenants were not entitled to hunt without a license. The 
Colorado decision (Hombeke v. White, 76 Pac., 926) upheld the constitutionality of 
the game law of 1899. This case, the first game case in the State ever carried to "the 



a In the Yearbook for 1908, pajee 667. reference was made to this case, which had then been recently 
aecided by the circuit court of Crittenden County. 
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court of appeals, involved the poseession of 300 deer hides, and resulted in a vindica- 
tion of the authority of the State to maintain its title in the game and to prescribe 
the conditions under which game should be killed or held in possession. 

Two important decisions were handed down in Minnesota, one sustaining the right 
to prevent trespass on private land used as a duck pass (L. Realty Co. v. Johnson, 
100 N. W., 94), the other considering the question of excessive fines (State r. Poole, 
100 N. W., 647). In the latter decision a fine of $10 to $25 for each bird illegally in 
possession was held to be not exce.*<sive, even though the minimum fine for tne pos- 
session of 2,000 ducks would amount to $20,000. 

The supreme court of Nebraska likewise handed down two ^me decisions, one 
holding, among other things, that a fine of $5 for each prairie chicken unlawfully in 
possession was not excessive (McMahon v. State, 97 N. W., 1035), the other that the 
provision of the game law authorizing confiscation of guns and other hunting para- 
phernalia was unconstitutional in so far as it permitted such property to be confis- 
cated without due process of law. (McConneU r, McKillip, 99 N. W., 505. ) 

Two adverse decisions were rendered in New York, one by the appellate division 
of the supreme court in a case involving the possession of 36 snow buntings (The 
People V. Cohen, 86 N. Y. Supp., 475), and the other by the court of appeals, finally 
dismissing the case against the Arctic Freezing Company (The People v. Bootman, 
66 N. E., 1113). The latter had been before the courts since 1901 and had attracted 
widespread attention on account of the lai^e fines involved. The main question at 
issue was whether the State law applied to game imported from other States. The 
court held that although the law in force at the time the seizure was made did not 
apply to imported game, nevertheless it was competent for the State to enact such a 
law. This has alr^dy been done in chapter 141 of the acts of 1902. 

EDUCATIONAL WORK. 

With the ever increasing complexity of game laws the necessity for makine their 
provisions better known and the need of educational work become more and more 
apparent Most of the States now publish their game laws in separate form, but a 
few make no such provision and the public often find diflBculty in securing copies of 
the law or ascertaining the latest amendments. Oregon has recentlv authorized the 
publication of 1,500 and New York of 18,000 copies of the game law. In Illinois 
nearly 200,000 copies of the game law have been distributed during the past two years, 
and in some sections of North Carolina the wardens are required as part of their duties 
to post notices containing a digest of the laws and to make a systematic house-to-house 
distribution of literature on game protection. In carrying on its educational work 
the Audubon Society of North Carolina distributed through its wardens and by mail 
over 136,000 copies of publications relating to birds and game protection. In the field 
of educational work the national committee of Audubon societies during the three 
years of its existence has taken an important place and is constantly extending its 
sphere of usefulness. Its main activities during 1904 were directed toward increasing 
public sentiment in favor of bird protection by distributing publications and coor- 
dinating the efforts of the State societies; assisting the different States to secure 
the passage of better laws; aiding in the enforcement of laws by maintaining wardens 
to guard the important breeding colonies of birds on the Atlantic coast and in Oregon; 
cooperating with various agencies to secure protection for birds on the islands of the 
Pacific, to restrict the trafliic in native song birds in the United States, and to prevent 
the use of plumage of nongame birds for millinery purposes. Its influence thus 
extends to every phase of bird protection, to every State and Territory, and even 
beyond the limits of the Union. 

ADMINISTRATION AND ENFORCEMENT OF LAWS. 

Several changes occurred in the methods of enforcement of State laws. Kentucky 
made provision for appointment of county fish and game wardens, and Ohio reor- 
ganized its existing system. Maryland enacted a new game warden law, legislating 
all deputies out of oflBce, which led to a practical suspension of the warden work for 
several months on account of the delav in appointing new deputies. In Maine the 
omission from the Revised Statutes of 1903 of the right to search without warrant 
seriously handicapped the commission of that State in its efforts to detect illegal ship- 
ments of game ana resulted in the export of considerable Quantities of game to the 
Boston market. In Massachusetts the commission finally obtained the right to search 
with warrant and was enabled to enforce the law much more effectively than formerly. 

The large receipts from fees in some of the States which have adopted the license 
system, notably Illinois, Maine, and Wisconsin, made it possible to place the warden 
service in those States on a firm basis and i)ermitted a more effective enforcement of 
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the law than haa heretofore been feasible. In Wisconsin 90 deputies were re^larly 
einploye<i under salary and in Illinois 114. The number of prosecutions for violation 
of the game laws in Illinois from July I, 1903, to December 17, 1904, was 321, of which 
84 i>er cent resulted in con\nction. In Maine 65 cafes of illegal killing of moo^e were 
repHorted. Many of these lacked the evidence necessary for prosecution, but a number 
of convictions were 8ecure<l; in each of 4 cases the offender paid a fine of $500, and 
in a fifth ca.**e sened a sentence of four months in jail. In Montana one of the most 
nottnl game cases in recent vears was broujght to a successful conclusion. The 
defendant, a resident of New York, was convicted of unlawfully killing 4 mountain 
sheep in Teton County and 1 antelope in Fergus County and was fined $500 for each 
offense. In North Carolina, where a force of 45 wardens was employed by the 
Audubon Society, 66 convictions were secured, of which 25 were for killing game out 
of season, 18 for violation of the nongame bird law, and 17 for hunting on other 
IH^rsons' land without permission. Pennsylvania paid special attention to the enforce- 
ment of the law relatmg to foreigners hunting without license and secured 117 cc>n- 
victions for this offense, or nearly 25 per cent of all the year's convictions under the 
game law. 

In New Jersey the numlier of convictions for violations of the game laws was 308, 
or over 90 per cent of the prosecutions, and of these 103 were for offenses against the 
provisions protecting nongame birds. Several severe penalties were imposed, among 
which may be mention^ 4 fines of $100 each, one of $140, and 18 sentences of 
imprisonment for periods ranging from 10 days for killing a snowbird to 90 days for 
killing 2 n>bins. 

A new field of activity for warden forces was developed through the loss of birds 
occasioned by the severe winter of 1903-4. Arrangements were made by the State 
wardens of Mairland and Indiana to feed quail and other game birds during severe 
weather, grain for this purpose being purchased and distributed by the regular dep- 
uties. Efforts along the same line were made by associations and pri>'ate individu- 
als. These measures were so successful that feeing birds in winter is likely to 
become a regular feature of warden work. 

CONDITION OF THE GAME. 

Unfortunately no means now exist for obtaining detailed reports on the condition 
of game in various parts of the United States. Tne reports of State game officials 
often leave much to be desired, and only occasionally a special report is made like 
that recently undertaken in Massachusetts. « Enough data are, however, available 
to show the general conditions existing in certain sections. The cold winter of 1903-4 
caused great mortality among the quail in Indiana and Michigan, and particularly in 
Massacliusetts, where 90 per cent of the birds were estimated to nave perished. The 
condition of ruffed grouse in Massachusetts and Pennsylvania was likewise unsatis- 
factory, but in Minnesota and Wisconsin the birds were more than usually abundant, 
so much so that they were brought into the Chicago market in sufficient numben* to 
lower the price. In Michigan conservative estimates by deputy wardens stationed 
along the lines of the Detroit and Mackinac and the Michigan Central railroads placed 
the number of partridges carried south over these roads during the open season at 
more than 16,000. Careful investigation on the part of the game commissioner of 
Illinois, based on reports collected! from the wardens during each month in the 
autumn, showed the condition of game of his State to be very satisfactory. I^rairie 
chickens, which had been protected for two years, were found in two-thirds of the 
counties, and in some sections were rapidly increasing. In Nebraska the strict 
enforcement of the nonexport law, preventing shipment of game in large quantiti^ 
to eastern markets, was largelv res{K)nsible for a greater abundance of prairie 
chickens than had been noted for several years. In Montana the season was espe- 
cially favorable for upland game birds. The autumn flight of woodcock in the 
Middle and North Atlantic States was unusually goo<l, and many birds were reported 
from various sections. The flight of waterfowl l)oth in the Mississippi Valley and 
along the Atlantic coast was also larger than usual. In Currituck Ciounty, N. C, 
the local gunners received about $100,000 for the ducks and geese sold during the 
winter of 1904-5. States in the North which have 8toppe<l spring shooting report 
ducks breeding in many places where rei^ently they were unknown, as, for example, in 
western and northern New York, where four species remained to breed in the summer 
of 1904. A striking illustration of the effect oi spring protection was afforded in Mon- 

n ForUnsh. The Docreasc of CiTtain Birds in New England. Auk, XXII, pp. 25-31. 1905. A more 
cxtondod paper is to appear m the Report of the Massachusetts State Board of Agriculture now in 
press. 
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tana. In 1903 shooting was stopped at the be^nning of the year, and thousands of 
ducks bred and reared their young in the State, but in 1904, the game law having 
been declared unconstitutional and the previous law revived, no protection was 
afforded until May 1, and it was rare to find a single brood on ponds where hundreds 
of birds could have been seen the previous year. 

In the case of big game there seems to have been a decrease in deer in some of the 
principal States in the East and an increase in some parts of the West. Maine reports 
some decrease in moose and a marked decrease in the number of deer during the 
past two years, attributed to the fact that killing has probably exceeded the annual 
increase. In 1904, 222 moose and 3,558 deer were shipped through Bangor, as com- 
pared with 232 moose and 3,786 deer in the previous year; but these figures by no 
means represent the entire number of big game killed m the State. In the Adiron- 
dacks many deer perished during the winter. This destruction was at first attributed 
to disease, out was afterwards considered to be due to the severe season. The num- 
ber of deer shipments was noticeably less than that of the previous year, comprising 
1,618 carcasses, 124 saddles, and 153 heads, as compared with 1,961 carcasses, 145 
saddles, and 188 heads in 1903. The number of black bears killed in 1904 was 106. 

In Michigan there was a decided falling off in the number of deer killed — 7,000 as 
compared with 22,000 in 1903. This decrease was probably due in part to unfavor- 
able weather during the open season of 1904, and also in part to the increase of wolves. 
In Montana the warden reports a steady increase in big game during the last three 
years: moose, caribou, and mountain sheep, now absolutely protected, are becoming 
numerous; mountain goats are probably more numerous than in any other State, 
except Washington; deer are increasing in all parts of the State, and elk are very 

Flentiful in many sections, the number being estimated at 25,000 to 30,000 or more, 
n Wyoming also the State warden reports the outlook very favorable. Moose 
have absolute protection; sheep are now found in the Shoshone, Teton, Gros 
Ventre, Wind River, and Bighorn mountains, and a few hundred are still left; 
deer are scattered throughout the State and show a decided increase during the past 
three years. Antelope are still numerous in Crook and Weston counties, a few hun- 
dred range in Shirley Basin in Carbon County, and about 5,000 in Uinta, Fremont, 
and Sweetwater counties. About 200 elk are found in the Big Horn Mountains and 
about 25,000 in the Yellowstone Forest Reserve. The big game killed in 1904 num- 
bered about 560 antelope and 1,100 elk, but statistics are lacking in the case of deer 
and mountain sheep. The acting superintendent of the Yellowstone National Park 
reports that the wmter of 1903-4 was a favorable one for the ^me in the park. 
The new bu^lo herd now numbers 39. Mule deer are increasing and becoming 
tamer each year, 120 being counted on the parade ground of Fort Yellowstone one 
day during the winter. The band of mountain sheep which winters on Mount 
Evarts did well, and a new band of about 100 was seen near the northwestern comer 
of the park. The herd of antelope which winters near Gardiner also did well, and 
about 1,150 were counted during the winter. The number of bear remains about 
the same. Mountain lions are mcreasing, and are so destructive to elk, deer, and 
mountain sheep that it has been necessary to take steps to destroy them. 

IMPORTATIONS OF LIVE MAMMALS AND BIRDS. 

During the calendar year 330 mammals and 271,342 birds were imported into 
the United States under permit ^ Among the mammals were 11 beaver from Canada 
and 106 squirrels from Europe. Of the birds 232,617 were canaries, 942 pheasants, 
3,568 quail, 1,043 other game birds, and 33,172 miscellaneous species. Among the 
last-mentioned species were several from India seldom brought to the United States, 
a horned screamer and several other rare species from South America, and a Somali 
oetrich (StnUhio molydophanes), the first ever brought to this country. Two ship- 
ments of 60 Madagascar weavers ( Fmidia madagascanensia) are also of interest, as they 
belong to a species which might become injurious should it once gain a foothold 
in this country. 

Several entries, both of e^ and birds, show the progress of efforts to stock covers 
with foreign game birds, chiefly pheasants, partridges, quail, capercailzie, and black 
grouse. The total number of eggs imported was 2,858, of which about 660 were 
those of partridges and the remainder those of pheasants. Among the consignments 
of game birds was one containing 192 Hungarian partridges, destined for South Caro- 
lina. In spite of repeated attempts, the introduction of the European partridge into 
the United States has not yet been satisfactorily accomplished, and experiments with 
eg^ are not more successful than with birds, less than 50 per cent of those imported in 
1904 haying hatched. The importation of Chinese qnail for market purposes in 
California was practically stopped early in the year by the enforcement of a provision 
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in the State law prohibiting the sale of theee birds. Two shipments of Mexican 
qnail, one for California, the other for Bowling Green, Ky., also deserve mention. 
By far the most interesting game birds imported, however, were about 100 capercailse 
and 25 black grouse. These birds were liberated on Grand Island, Mich., which 
a private corporation is converting into an important game preserve. This experi- 
ment marks a notable step in the introduction of the capercailzie into America, and its 
result will be watched with even greater interest than that made by the fish and 
game commission of Ontario in 19(3. 



The interest in private preserves continues to increase in all sections of the country. 
The record of the year shows the establishment of at least 25 private preserves in a 
dozen or more States. In California, particularly, ducking grounds are in grest 
demand, and the number of preserves nas increased rapidly in recent vears. In 
Southern California, where suitable grounds are scarce, artificial ponds have been 
constructed and lands overfiowed in some cases to make conditions more attractive 
to the birds. 

The movement toward establishing State game refuges and parks received added 
impetus in several Eastern States. In Indiana the forest reserve at Henry ville was 
stocked with Mongolian pheasants. In Minnesota some 20,000 acres of land in St 
Louis Countv north of Lake Superior were given to the State by act of Congress of 
April 28, 1904. This reservation, while primarily for experimental forestry, may in 
time become a forest, fish, and game preserve. In New York the legislature fixed 
the boundaries of the Catskill Park and set aside all lands now owned by the State 
within these limits. In pursuance of the policy of restocking the Adirondack Park, it 
made an appropriation of $500 for the purchase of beaver and seven of theee animals 
were obtained as a nucleus for future colonies. Better success is anticipate than 
in the case of the moose, which have already disappeared, although liberated only a 
year or two ago. The herd of 22 elk introduced m 1901 has increased to about ^. 

Progress in the matter of Federal game refuges was quite as marked as that in 
the case of State parks. On Pelican Island Reservation, Florida, established in 1903, 
conditions were unusual. The pelicans arrived at the reservation early in the season 
and began to nest on two small flats adjoining the main island, but in February a 
storm destroyed many of the eggs and young, and the birds left the reservation early 
in the spring. In November, however, they returned in considerable nambers and 
began nesting as usual on the main island, where they are guarded by a warden and 
are protected by the State law. A second small reservation comprising Breton, Old 
Harbor, and Free Mason islands, off the coast of Louisiana near the mouth of the 
MisaisHippi River, was set aside by order of the President on October 4, 19(V4, as a 
^me remge and breeding ^und for birds. Large numbers of ducks resort to these 
inlands in winter and certain species of terns breed there in spring and summer. A 
bill to create a game refuge in the Wichita Forest Reserve was favorably reported by 
the Committee on Public Lands of Congress and passed the House of Representatives 
on December 12. A few weeks later it passed the Senate, and on January 24, 1905, 
became a law. This is the largest game refuge of the kind in the United States. 
When the general bill authorizing the President to establish gamerefu^^ which has 
been pending before Congress for two years or more is finally passed, similar refugee 
will undoubtedly be established in other forest reserves in tne West, 

STATE BOAD LEGISLATION AND APPBOPBIATIONS. 

By M. O. Eldridqe, Road Expert^ Office of Public Road Inquiriea, 

A considerable share of the lawmaking in regard to roads during 1904 was directed 
toward the regulation of motor vehicles on country highways. Much attention was 
alHo given to measures intended to stimulate and aid in the construction and improve- 
ment of roads. 

CoxNBCTicuT. — The regular biennial appropriation for State aid in road building 
was available. It amounted to $225,000 for 1903-1904. 

Delaware. — Under a law passeil in 1903 the State appropriation for road building 
in 1904 was $30,000. The State pays one-half theexpenses of public-road c^onstruction. 

lowA. — Three laws were made in April, 1904. First was an act (chap. 73, 1904) 
empowering county and city authorities named to procure, under condemnation if 
necessary, any lands needed for gravel or other material for improving roads and 
streets. A second law (chap. 52, 1904) provides for the appointment of a State high- 
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way commission. The Iowa State Colle^^ at Ames, is to act as such commission. 
The duties of the commission shall be to devise and adopt j>lans and systems of high- 
way construction and maintenance, disseminate practical information on road con- 
struction, and assist in building objectrlesson roads. The control of automobiles is 
the object of third act (chap. 53, 1904), providing re^tration, numbering, limit of 
speed, brakes, bells, lamps, signals, etc., for motor vehicles. Violation is punishable 
by $25 fine for a first offense; $25 to $50 fine, or jail sentence not exceeoing thirty 
days, for subsequent offenses. 

Kentucky. — Provision for the issue of county bonds to obtain money for road 
construction is made by a law passed in March (chap. 77, 1904) . Submission to a 
vote of the people of the county is required, and a petition of 15 per cent of the 
qualified voters must precede such submission. A county tax not to exceed 50 cents 
on $100 may be levied to pay off the bonds. Another act (chap. 98, 1904] enables 
the road supervisor to condemn by Ic^ process land or material needed tor build- 
ing roads or bridges. A motor- vehicle law (chap. 122, 1904) fixes a speed limit, 
requires reasonable precautions to prevent frightening draft horses on the road, and 
provides for lights and signals. The penalty is a fine of $10 to $100. 

Maryland. — Motor vehicles (chap. 518, 1904] must be registered, numbered, pro- 
vided with lights, brakes, locks, and signals, and limited to speeds named in the mw. 
The motor venicle must stop at the roadside when animals in transport or in use are 
frightened bv it; and racing of any kind is forbi<iden. The penalty for violation is 
from $20 to $1,000 or three months in jail. Another act (chap. 226, 1904) provides 
State aid for road building to a maximum of $200,000 annually, one-half of cost to be 
p«ud by the State. This aid is apportioned to each county in the ratio of the county's 
public-road mileage to the total State mileage. 

Massachusetts. —City and town governments are authorized (chap. 125, 1904) to 
contribute money, labor, or materials to any highway which the State commission 
may construct in the city or town. There is an appropriation of $490,000 a year to 
pav three-fourths the cost of State roads constructed in the several counties. 

Mississippi. — An amendment to section 311 of the annotated code of 1892 (chap. 
140, 1904) enables any county to issue bonds, to run not to exceed twenty-five vears, 
for the construction of public roads, and provides for a special tax to pay off such 
bonds. These bonds, however, must not raise the bonded indebtedness of the county 
above 5 per cent of its taxable property. 

New «I ersey. — Planting and care of shade trees in the public highways of cities is 
authorized (chap. 142, 1904), the cost of planting to be borne by the owner of abut- 
ting property. Two minor acts (chaps. 133 and 138, 1904) supplement the laws for 
acquisition of turnpikes and control of plank roads. The State appropriation' for 
road building, 1904, was $250,000, and the average cost of macadam roads $7,000 per 
mile, 14 feet wide and 6 inches deep. The State pays one-third the cost of public 
roads. 

New York. — A motor- vehicle law (chap. 538, 1904) replaces previous legislation 
on this subject. It provides for registration, numbers, tadges, brakes, lamps, sig- 
nals, etc., and directs that on meeting animals in use on the road every reasonable 
precaution must be taken by the motor operator to prevent accident. On signal from 
the person in charge of the animals the motor vehicle must stop and, if necessary, 
cause the motor to cease running until the danger has passed. Speed limits are fixed, 
but races are provided for under the control of local authorities and with proper 
restrictions for the safety of the public. Local ordinances requiring license or exclud- 
ing from the highway motor owners who have complied with the State law are forbid- 
den. Penalties for violation of the law run from $25 fine to $100 fine and ten dayfi' 
imprisonment. Other acts (chaps. 297, 609, and 612) make changes in the relations of 
the State engineer to the actual work of road construction, and authorize the highway 
commissioner to take under process of law any ground necessary for ditches or drains 
in connection with road building. The total amount available for road building and 
maintenance in 1904 was $3,524,480, The average cost of macadam roads in the State 
in 1903 was $8,063 a mile. The State pays one-half for public roads. 

Ohio. — Counties are authorized (p. 131, 1904) to buy toll roads and maintain them 
as free turnpikes. Bond issues not to exceed $225,000, with tax levy not to exceed 1 
cent on $100 for payment, are provided for; but the bonds must be voted by the peo- 
ple of the county. Another act (p. 575, 1904) permits the creation of separate road 
districts of the several townships of the State and authorizes a tax for improvements. 
The tax niay not exceed 6 cents on $100. The creation of the road district must be 
voted by the people of the township. A third law (p. 550, 1904) provides that upon 
petition of 100 taxpayers of the township for public-road improvement the trustees 
of any township must hold an election on the question of improving roads by general 
taxation. A fourth law (p. 434, 1904) provides that any county through which the 
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old National road extends shall expend on its improvement all the money on hand 
or henceforth received as tolls on that road. 

Pennsylvania. — The apportionment from the State fond for road building, an 
original total of $6,600,000, was $500,000 for 1904. The State pays two-thirds the cost 
of public-road constmction. 

Khodb Island. — A motor- vehicle act (chap. 1157, 1904) provides for registratioD, 
numbers, locks, brakes, signals, ligjhts, and directs th^ operator to use ever^ reason- 
able precaution to avoid frightemng horses on the road. The penalty is $20 or 
imprisonment not exoeedinjg three months. Money collected is to go for road 
improvement. An appropriation of $105,000 for State aid in road bnildini? was 
made for 1904. 

South Carolina. — An annual tax levy is provided for (chap. 216, 1904). Upon a 
written petition of one-fourth the resident electors and one-fourth the resident free- 
holders 21 years old, the county comnSissioner must order an election upon the ques- 
tion of a tax lev^, not to exceed 2 cents on $100. Any surplus of the tax collected 
in any year, which remains till the next year, is still to be used for road improvement 

Vermont. — The Vermont plan for State aid for highway improvement aao e co o s 
annually a State tax of 5 mills on the dollar, to which is added the revenues from 
the local-oDtion license law. The fund for the year 1904 is $130,811.37. This is 
apportioned to all the towns in the State, proportional to mileage of roads in each 
town. 

Virginia.— A comprehensive law (chap. 106, 1904) was enacted which puts the 
control and management of roads, bridges, and landings in the hands of the county 
supervisors. They are to locate and maintain roads, and for the purpose may take 
any necessary lands by due legal process. They are to levy annually a county tax 
not exceeding 40 cents on $100 for certain road uses and also a magisterial distnc^ 
tax not exceedinf;[ 40 cents on $100 for certain road uses. If the levy exceeds 30 cents 
on $100 the question whether such a tax shall be levied must be submitted to a vote 
of the people. They are to appoint in January, biennially, a roa<i superintendent 
who phall be a civil engineer or a person well versed in road building. This super- 
intendent is to keep the roads in order, and with certain restrictions may take mate- 
rial from private property for the purpose. Bond issues for road improvement are 
provided for. Upon petition of a majority of county supervisors the circuit court 
may order an election on the question of such bond issue and if three-fifths of the 
qualified voters, including three-fif chs of the freeholders, are for it, the bonds arp to 
be issued and a tax levied to pav theia. But the bonded indebtedness is not to be 
made so large that the interest charge will require a yearly tax exceeding 20 cents on 
$100. The courts, upon application of the road supervisors, are to send the jail pris- 
oners to work on the roads. The circuit court may grant authority to build a tram 
road not over 6 feet wide along any public road. The supervisors may macadamize 
any road, and may take possession of and maintain any turnpike abandoned by its 
owners. An amendment (chap. 42, 1904) provides for the continuance of tolls on 
turnpikes and fixes the rates. 

IBBIGATION AND DBAINAGB IKVB8TIGATI0NS, 10O4. 

By Elwood Mead, Chief, TrrigcUion and Drainage InvetltigatUms, Office of Experimeni 

Stations. 

The work of the United States Department of Agriculture in irrigation and drain- 
age is under the direction of the Office of Ex|>eriment Stations, and is carried out 
very largely in cooperation with State experiment stations and State engineers 
Several States have made appropriations to cover a part of the cost of this cooper- 
ative work. California appropriated $10,000 for two years* work; Utah, $10,000 for 
two years' work; Nevada, $2,000 for two years* work, and in Nebraska, $5,000 for two 
years' work. 

STUDY OF METHODS OP APPUCATION OF WATER. 

The fandamental purpose of the work is improvement in farming with the aid 
of irrigation, and the pnncipal effort has been directed to the workmg out of im- 
proved methods. The first subject taken up was the quantity of water used in general 
pra^-.tice, this data to serve as a basis for future study. From the first the work has 
gradually tended toward more scientific investigations to determine the exact water 
requirements of crops and to work out systems of distribution and methods of appli- 
cation which will help to limit the use of water to the quantity^ required. The lim- 
ited water eupplj^ of the arid region makes this work of^ great importance, since the 
extension of the irrigated area depends very laigely upon a more economical use of 
water. 
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' During the season of 1904 measurements of the Quantity of water used in ordinary 

Sractice were made in the Modesto and Turlock aistricts in California, in the Lost 
iver Valley, Oregon, in the Yakima Valley, Washington, and in the Raft River 
Valley, Idaho. A scientific studv of the water rec^uirements of crops was carried on 
in CaliJfomia, Washington, Nevada, and New Mexico. 

In California experiments were carried on to work out methods of checking losses 
from evaporation when water is applied to the land. It was found that when water 
was applied in furrows 3 inches deep, 13 per cent less water was lost than when the 
surface was flooded and that when tne water was applied in furrows 12 inches deep 
there was a saving of 25 per cent over flooding. 

At a number of State stations experiments were carried on to determine the quan- 
tity of water which would produce the laigest return from various crops, but the results 
have not been tabulated. 

The cost and adaptability of the various methods of applying water to land were 
studied in all parts of the arid region. The check method was found well adapted to 
lands having an even slo|>e of from 3 to 15 feet j)er mile, seeded to grains and grasses. 
Preparing? the land for this sprstem of irrigation is expensive, but applying water after 
the land has been prepared is cheaper tlmn by any other method. Flooding also is 
used with grains and grasses. For this little preparation of the land is necessary, but 
applying the water is more expensive than with checks, since an even distribution of 
the water requires constant attention. 

Furrow imgation is found to be best for all cultivated crops. The top soil is not 
wet, so that losses by evaporation are greatly reduced and the land can be sooner cul- 
tivated, still further reducing losses by evaporation. This method is not expensive 
and allows of the use of a smaller stream than floodinf^ or checks, but it requires more 
time in applying water. The basin method, which is used for orchards, requires a 
great deal of work in preparing for applying the water, but a lai^ stream can be used 
and the work of irrigation done quickly. 

PREPARING LAND FOR IRRIGATION. 

The success of irrigation farming depends very largely upon the proper preparation 
of the land. This consists in the removing of brush, leveling the ground, and build- 
ing of laterals. Reports from all sections of the arid region show the average cost of 
this work to be as snown in the following table: 

Cost of preparing land for irrigation. 



Removing sagebrush. , 

Leveling the land 

Building laterals, etc. 

Total 



Cost. 



$1.60 to $5 
1.00 to 15 
1.00 to 16 



8. 50 to 85 



THB 8BMIARID RBGIONS. 

There is a wide belt of land east of the Rocky Mountains extending from Mexico to 
Canada where crops can be raised in occasional years without irri^tion, where cattle 
raising is the principal industry. Climatic conditions make either agriculture or 
live-stock raising more or less imcertain. This OflSce is making a study of this region 
for the purpose of working out a system of agriculture which will relieve this uncer- 
tainty so far as possible. Experiments in dry farming are being carried on, but it is 
believed that the best results can be secured by a combination, having a small irri- 
gated area on which crops will be assured even in dry years and a larger area in dry 
farming where crops can be secured during wet years. A large part of this land is 
beyond the reach of water from streams and the supply must be secured either by 
storing the storm waters or pumping. During 1904 the work in this field consisted 
in the collection of information regarding the cost of pumping and the efficiency of 
various kinds of pump, windmills, and engines. The following table shows the 
average cost of windmills of different sizes, the average areas served by them, and 
the cost per aero. This table is the average for a large number of plants and repre- 
sents the results secured in operation, not theoretical capacities. 
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Cdst of windmills. 



Size of 
mill. 


Cost. 


Area 
served. 


Goetper 
acre. 


/Vrf. 
8 
10 
12 


190 
120 
160 


Acre$. 
1.23 
3.08 
5.07 


173.17 
38.96 
29.59 



The annaal cost of maintenance for 43 mills on the acreage basis was $2.35 p^-acre 
served. 

Data collected in California, Arizona, and Texas show the fuel cost of pumped 
water in these States to be as follows: 

Fuel rogt of pumped water. 



state. 



California, 17 planta 
Arisona« 8 plants . . . . 
Texas, 20 plants 



Acre-foot 

lifted 1 

foot. 



90.066 
.053 
.043 



Average 

lift, in 

feet- 



78.2 
37.1 
40.0 



Cost at 
ground 
surface. 



I&.16 
1.97 
1.TJ 



The same data as to the fuel cost of raising water^ averaged on the basis of the 
quantity of water lifted by the individual plants, is given in the following table: 

Fuel cost of raising 1 acre-foot of water 1 foot. 

\ Cost. 



General average 

Pumps discharging le!« than 1 cubic foot per second 

Pumps diNcharging 1 cubic foot per second and less than 5. 
Pumps discharging 6 cubic feet per second and less than 10 
Pumps discharging 10 cubic feet per second or mere 



90.090 
.094 
.049 
.025 
.023 



This table brings out the great advantage of establishing laiige plants wherever 
possible. This can be brought about by establishing one plant for several farms, 
rather than a separate plant for each farm. 

The following table pves the average discharges of centrifugal pumps of different 
sizes and the areas which can be served by these pumps on the bajsis of the avera^ 
quantities of water used on the various crops, as reported for pumping plants m 
Texas: 

Discharges of pumps of different sizes and areas served. 







Areas served. | 


Size of 


Dis- 










pump. 


charge. 


Alfalfa 
or truck. 


Com. 




^GalUs.per 






Inches. 


minute. 


Acret. 


Acren. 


3 


221 


44 


55 


4 


3«7 


77 


97 


5 


540 


108 


135 


6 


896 


179 


224 


10 


1 4,185 


837 


1.046 


12 


5,157 


1,080 


1,289 


30 


24,975 


4.997 


6.244 



At the University of California a laboratory was established for testing the opera- 
tion of pumps of various kinds and sizes to determine the conditions under which 
they give the best results. These tests show that each pump haj a definite head and 
speed, at which it gives the best results. They show also that centrifugal pumps 
give the best results where the suction head is lowest, showing that pumps should 
be placed as near as possible to the water supply. 
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BICE IRRIGATION. 

Records of the quantities of water used in rice irrigation in Louisiana and Texas 
for the past four years show that the tendency is toward usin^ smaller quantities of 
water, as it is found that deep water prevents the proper warming of the soil by the 
sun's rays and produces spindling plants which are easily blown down. 

The great extension of the area aevoted to rice alon^ the Gulf coast has exhausted 
the supply of fresh water in the streams, and the question of the advisability of using 
brackish water has arisen. It is found that salt water injures young rice, but helps 
rife which is well alon^ in its growth. It was feared, however, that the continued 
ui^e of the salt water might bring about such an accumulation of salt in the soil as to 
injure the lands, but no permanent injury to the land has so far resulted. In the 
past season no difference could be observed in the yield of land which had received 
salt water in previous years and that of land which had received only fresh water. 
Heavy rains and the use of fresh water during seasons when the supply is ample 
apparently wash out the salt. In the Mermentau River a dam has been built to hold 
up the fresh water during the wet season and to keep out salt water when the stream 
is low. The season of l^H was the first in which this dam was in use and its opera- 
tion is believed to have saved the rice crop of 1904 along the Mermentau. It is prob- 
able that the same plan could be adopted on the other streams along the Gulf coast 
to great advantage. 

The success of the rice industry in Louisiana and Texas has led to experiments in 
rice farming in Arkansas. This OflSce, in cooperation with the Arkansas Experi- 
ment Station, established an experimental station near Lonoke, Ark., to determine 
the feasibilitv of raising rice oi^ the prairie lands of Arkansas which have not been 
successfully farmed in any other crop. The experiments show an ample water sup- 
ply at a depth of 70 feet. The cost of sinking an 8-inch well to a depth of 114 
feet was $4 per foot. A full statement of the cost and expenses of operation is not 
yet available. Another plant in the same neighborhood serving 70 acres cost, for 
the well and machinery, $27.39 per acre served, and the expense of operation for 
the season of 1904, including interest on the investment, was 119.21 per acre served. 
The yield was 74.6 bushels per acre. 

CRANBERRIES. 

Success in cranberry culture depends to a large extent upon the control of the 
water supply. In the cranberry marshes of Wisconsin frost is liable to occur at any 
time during the picking season, and water is used as a protection. The experiments 
of the past season show that on cold nights the temperature is higher over sanded 
bog where all unnecessary vegetation has been removed and over well-drained bog 
than over ordinary matted bog. However, these measures only lessen the danger. 
Flooding is the one sure method of prevention. When frost is expected the vines 
are wet or submerged, and when the danger is passed the water must be immediately 
drained off or the berries may be injured. The work at the experimental station is 
to determine the proper methods of handling water to get it on and off of the bogs as 
quickly as possible. 

PORTO RICO. 

In cooperation with the Porto Rico Experiment Station experiments are being 
made in irrigation of truck, sugar cane, ana rice. The experiments in irrigation of 
sugar cane are being made in cooperation with the sugar planters of the island. 

DRAINAGE. 

The drainage work of the Department includes the study of the problems which 
relate to the draining of individual farms and the larger problems of draining whole 
districts. This work includes both the engineering features and the forms of organi- 
zation which are best adapted to the larger drainage projects. 

In the West waste water from irrigation and leakage from ditches have caused a 
rise of ground water which has swamped large areas and caused an accumulation of 
alkali which has rendered large areas unproductive. At a number of stations wells 
were put down and measurements made to determine the rate of the rise of this 
ground water, to secure a basis for computing the capacities of drains and to deter- 
mine the direction from which the excess water is coming, making it possible in 
many instances to put in intercepting ditches which will carry off the seepage water 
hi^fore it reaches the lands which have been injured. Where this can be done it is 
not necfeseary to use underdrains in the injured land, but where the water can not 
be intercepted it must be removed by underdrainage. 
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In the East the object of drainage is usually to remove surplus water coining from 
rainfaili or overflowed streams. The reclamation of overflowed areas along the Mis- 
8oari« Illinois, and Wabash rivers was studied daring the past season. • In some cases 
it was found possible to relieve the land by straightening natural-drainage channels 
so that they would be able to carry the flood flow instead of overflowing the bottom 
lands. In other cases it was found necessary to build levees surrounding the lands 
to be reclaime<l, thus keeping out flood waters, and put ixipumping plants to relieve 
the land of the surplus water from seepage. Along the Illinois Kiver mistakes in 
the construction of levees have been the cause of the failure oi manv drainage dis- 
tricts. It is recommended that in the construction of levees the foundations be 
cleared of all stumps and other vegetable matter and that a muck ditch be put in 
under the levee. It was also found that in general practice levees were not high 
enough and the slopes were too steep. It is recommended that no slopes be made 
steeper than 3 to 1. 

In cooperation with the Iowa State College tests were made to determine the rela- 
tive cost of putting in tile drains by machinery and by hand. It was found that the 
putting in of the tile drains, including the digging of the ditches, on a field of 320 
acres, by machinery, cost $149.44, and that this work done by hand would have cost 
$196.20, a saving of 23 per cent by the use of machinery. The use of a machine was 
not recommended for individual farmers, as the investment is considerable and the 
operation of the riachine requires practice and skill. It is, however, recommended 
for contractors for this class of work, as they could keep the machine in use a large 
part of the tune and have it operated by men who devote their time to it 

LAWS AND INSmrUTIONg. 

Irrigation from the Platte River and its tributaries from an interstate standpoint 
has been studied for the past two vearB and a report of this work is now ready for 
publication. This report is a study of the laws and decisions of the three States, 
Colorado, Wyoming, and Nebraska. The courts of both Nebraska and Wyoming 
have declared for the recognition of priorities re^rdless of State lines, while the 
courts of Colorado have not yet ruled on this question. This report gives complete 
tables of the rights established in tiie three States and discusses the physical condi- 
tions which influence their enforcement. Return seepage has greater influence than 
any other one physical condition upon the enforcement of water rights. Return 
seepage from the lands along the upper sections of the stream provides a supply for 
lower users, doing away with the necessity of turning down to them the entire flow 
of the stream where their rights are earlier than those above. There seems to be 
little likelihood of general conflict between water users in the different States, but on 
both branches of the Platte there will be opportunity for conflict between appropri- 
aU>rs immediately above and below the State lines. At present the water users in 
the lower States have no means of protecting their rights except through the courts, 
and the princi{)al need on these streams, from an interstate standpoint, is some offi- 
cer or commission with interstate powers to distribute the water between the States. 
The same conditions exist on Raft River in Idaho and Utah, and there the need vb 
the same. 

The operation of the Idaho law of 1903 was studied on Raft River, Idaho. The 
chief difficulty encountered by the water master, who was also an agent of this Office, 
was the absence of proper measuring devices, and it is recommended that the laws 
for the putting in of these devices be amended in such a way that the expense of 
putting them in, if the owners of the ditches fail to do so, shall not fall upon the water 
master. 

The most efficient systems of distribution of water under canals was under inveati- 

fation in California m the Modesto and Turlock districts and in the vicinity of 
m penal. The first step in working oat a proper system of distribution for these 
districts was a measurement of the water delivered to consumers, and this has been 
provided for. The work will be continued through the coming year. In the Impe- 
rial Valley the farmers under the various laterals of the Imperial Canal system are 
oiganized into stock companies, and the same system is recommended for the Modesto 
and Turlock districts. 

Seven States have created the office of State engineer and a report on the practical 
workings of the laws creating this office in these seven States has been prepared. It 
is the purpose of this study to compare the laws of the several States to determine 
which provisions have proved benencial and which ones can be improved. 

The development of the rice industry and the use of streams for irrigating rice in 
the comparatively humid States of Louisiana and Texas has OEdled attentipn to %ht? 
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necessity for some legislation on water rights in these States. The conditions in the 
rice district and the present State laws oi Louisiana and Texas were studied during 
the season of 1904, and a report is in preparation discussing the needed legislation in 
these States. 

DISPOSAL OF LAND BY THE GENERAL GOVERNMENT FOR IRRIGATION. 

The law of August 18, 1894, known as the Carey Law, grants to each of the arid 
States 1,000,000 acres of land on condition of its reclamation. During the fiscal year 
ending June 30, 1904, land was applied for and segregated under the Carey I^w, as 
follows: « 

Operations under Carey Act in 1904^ 



states. 


Number 

of 
projects. 


Lands 
applied for. 


Number 

of 
projects. 


Lands In 

applications 

approved. 


Number 

of 
projects. 


Patents 
issued. 


Colorado 


1 
2 


Acret, 
^ 1,381.27 
111,130.77 




Acre9. 




Acres. 


Jiiah" 


2 

1 
2 
7 


24,241.22 

3,675.22 

28,284.83 

236,986.93 


1 


Montana 


1 


10,104.03 


Oregon 




5 
5 


17,788.60 
86,019.68 




Wyoming 


8 


18, 413. 03 







Under the the desert land law there were original entries of 753,731.3.3 acres, and 
final entries of 268,913.43 acres. 

RECLAMATION SERVICE. 

The act of Congress of June 17, 1902, known as the reclamation act, sets aside the 
proceeds from the disposal of public lands in certain States for examination, survey, 
and construction of irrigation works for the reclamation of arid and semiarid lands. 
The fund for this purpose at the end of the fiscal year ended June 30, 1904, was 
$23,012,836.46, and it is estimated that the addition to this fund for the next fiscal 
year will be $4,000,000. This money is tentatively allotted for surveys and construc- 
tion work in the various States and Territories as shown by the following table. A 
portion of this money has already been expended in the works now underway, and 
in several of the States and Territories where feasible projects have not been selected 
the amount given is 61 per cent of the amount arising within that State which, 
under the law, must be expended in the State. 

AUotmerU of reclamation funds. * 



States and Territories. 


Project. 


Acres. 


Estimate. 


Authority. 


Arizona 


Salt River 


160,000 

100.000 

100.000 

180.000 

2.000 

60,000 

100,000 

200,000 

10,000 

60,000 

40.000 

90,000 

60,000 

20,000 

100,000 

100,000 


$3,000,000 

8,000,000 

2,250,000 

2,600,000 

49,903 

891.991 
1,000,000 
8,000,OOC 

240,000 
1,737,111 
1,801,690 
2,000,600 
2,100,000 

15.1. 199 
1,896,036 
2,250,000 


General estimates, o 


Oitfnmfa 


Yuma 


May 20, 1904. 
June 7, 1904. 


Colorado 


Uncompahgre 


Idaho 


Minidoka 


April 23, 1904. 


Kansas 


Pumpinff (?) 


Restricted fund. 


Montana 


Milk River (?) 


Do. 


Nebraska 


North Platte 


May 8, 1904.d 


Nevada 


Truckee 




New Mexico 


Hondo 


November 10, 1908. 


North Dakota 


Fort Buford and poxnping . . . 
Otter Creek 


Restricted funds. « 


Oklahoma 


Do. 


Oregon 


Malheur 

Bellefourche 


May 11.1904. 


Sonth Dakota 


May 10, 1904. 
Restricted fund. 


Utah 


Utah Lake 


WaAhlDfirton 


Palonse 


Do. 


WyomiDg 


Shoshone 


Febniarv 10, 1904. 








Total 


1.332,000 


26,970,429 











a Report of Commissioner of General Laud Office, 1904, p. 33. 

b Report of the Secretary of the Interior, 1904, p. 95. 

e See letter of March 14, 1904, and quarterly estimates. 

dYor Pathfinder Reservoir in Wyoming: further details under survey. 

« Fort Buford project heads in Montana; the ^um of 81,200,000 set aside May 10, 1904. 
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EXTENT OP IRRIGATION IN THE UNITED STATES. 

The following table, showing the extent of irrigation in the United States in 19Q2, 
is taken from Bulletin 16 of the Census Bureau: 

Irrigation itatistics for the United Spates. 



Refdon, States, etc. 


Acres irri- 
gated. 


Cost of sys- 
tems. 


United States 


9,481,289 


•92,731,504 






Arid States 


8,471,641 


77,430,212 






Arizona . .. 


247,250 

1,708,720 

1,7M.761 

713.595 

1.140,694 

670,001 

251,945 

439.981 

713,621 

154,962 

773,111 

403.449 


4.688,298 


CallfoniU 


28.772,167 


Colorado .. 


14.769,561 


Idaho 


6,190,071 


Montana .. . . ,,-.--,--,,-.^,,.-, ,^ 


5.576.975 


Nevada 


1,706,212 


New Mexico 


4,301.915 


Oreffon .'. 


2,089.609 


utah!^::::::::::: :::::::::::::.:...::..:::::: :...::..:::...:.:...: 


7,308.607 


Washington 


2,330,758 


Wyoming 


4.701.049 


Semlarid States .' 


5,1(6,390 






Kansas 


28,922 
246,910 
10,384 
8,328 
53,137 
61,768 

606,199 


599, 09S 


Nebraska 


2,463.748 


North Dakota 


45,087 


Oklahoma 


36,770 


South Dakota 


381,569 


Texas** 


1,579,118 


Rice States 


10,195.992 






Georgia 


8,581 
887,580 

3,422 
38,220 
168,396 


274.990 


Louisiana 


4.747,389 


North Carolina 


112,905 


South Carolina 


1,343,104 


Texas 


8,717 634 







oThis excludes rice Irrigation. 



IRRIGATION CONSTRI'CTION. 



There are no records of irrigation construction. The activity in that line is shown 
to some extent by the records of filings of claims or applications in the States where 
such filings are recorded. The filing of a claim or application is not necessarily fol- 
lowed by construction, but the numoer of such filings is an index to the activity in 
such work. 

Colorado.— In 1903-4 there were begun in Colorado 1,093 ditches having an aggre- 
crate capacity of 37,817 cubic feet per second. Filings were made for 392 reeervoire 
having a total aggregate capacity of 149,586,227 cubic feet 

/(/<iAo. —Between Slarch 11, 1903, when the new irrigation law became operative, 
and November 1, 1904, 1,285 applications for permits to use water were received and 
900 permits issued for the diversion of 27,951.87 cubic feet of water per second for 
irrigation and domestic purposes, and 76,078.23 cubic feet per second for mining, 
power, transportation, and other nonconsuming purposes. These permits authorize 
the reclamation of 1,672,131.98 acres of land and a generation of 696,197.82 horse- 
power. Permits for 290.75 cubic feet of water per second for the irrijfation of 15,513 
acres have lapsed by failure of the holders to make proof of the application of water 
within the prescribed time, and for the same reasons permits to divert 100.36 cubic 
feet per second for power and other nonconsuming purposes to develop 262 horse- 
power have been canceled. 

Nebraska. — During the year 1904, 37 applications were received, 29 of which were 
allowed, 7 dismissed, and 1 not yet actea upon. 

Wyoming. — For the year ending August 31, 1904, there were received 1,448 appli- 
cations for water. One hundred and forty of these were rejected or not returned 
after Ijeing corrected. There were approved 744 original applications, 208 applica- 
tions for enlai^ements, 60 applications for reservoirs, and 106 combined reservoir 
and ditch applications. 
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PUBIilOATIOKS OF THE DEPAKTMEKT OF AGBICTJLTUBE. 

The publications of the United States Department of Agriculture are mainly of 
three general classes: 

I. Ablications issued annually, comprising the Yearbooks, the Annual Reports of 
the Department, the annual reports of the Bureau of Animal Industry, Weather 
Bureau, the Bureau of Soils, and the Office of Experiment Stations. 

II. Other departmental reports, divisional bulletins, etc. Of these, each Bureau, 
Division, and Office has its separate series, in which the publications are numbered 
consecutively as issued. They comprise reports and discussions of a scientific or 
technical character. 

III. Farmers' Bulletins, divisional circulars, reprinted Yearbook articles, and other 
popular papers. 

The publications in Class I are distributed by the Department and by Senators and 
Representatives in Congress. For instance, of the 5CK),000 copies of the Yearbook 
usually issued, the Department receives only 30,000, while the remaining 470,000 
copies are distributed oy Members of Congress. The Department's supply of the 
publications of this class, being so limited, nas to be reserved almost exclusively for 
distribution to special correspondents and in return for services rendered. 

The publications of Class 11 are not for distribution by Members of Congress, and 
they are not issued in editions large enough to warrant free general distribution by 
the Department. The supply is used mainly for distribution to those who cooperate 
with the Department or render it some service, and to educational and other public 
institutions. A sample copy of this class of publications can usually be sent on appli- 
cation, but aside from this the Department generally finds it necessary to refer 
applicants to the Superintendent of Document, of whom further ipention is made 
below. 

The publications of Class III treat in a practical way of subjects of particular inter- 
est to farmers. They are usually issued in large editions, and are for free general 
distribution by the Department. The Farmers' Bulletins are also for distribution by 
Senators and Representatives in Congress, to each of whom is furnished annually, 
according to law, a quota of several thousand copies for distribution among his 
constituents. 

A limited supply of nearly all the publications in Classes I and II is, in compliance 
with the law^ placed in the hands of the Superintendent of Documents for sale at 
cost of printing. Applications for these should be addressed to the Superintendent 
of Documents, Government Printing Office, Washington, D. C, and should be 
accompanied by postal money order payable to him for the amount of the price. 
No postage stamps nor private checks should be sent. The Superintendent of Docu- 
ments is not permittea to sell more than one copy of any public document to the 
same person. The Public Printer may sell to one person any number not to exceed 
250 copies if ordered before the publication goes to press. Under a recent resolution 
the Superintendent of Documents is permitted, with the approval of the head of 
any Department of the Government, to reprint any public document in numbers 
sufficient to supply the demand under the restriction of not more than one copy to 
the same person. 

The Secretary of Agriculture has no voice in designating the public libraries which 
shall be depociitories of public documents. Of the distribution of documents to such 
depositories, including the publications of this and all other Departments of the Gov- 
ernment, the Superintendent of Documents has full charge. 

For publications of the Weather Bureau, requests and remittances should be directed 
to the Chief of the Weather Bureau. 

The Department has no list of persons to whom all publications are sent. A 
monthly hst is issued on the first day of each month giving the titles of all publica- 
tions issued during the previous month, with all the explanations necessary to enable 
applicants to order intelligently. This list will be mailed regularly to all who apply 
for it The Department also issues and sends out to all who apply for them a com- 
plete list of all its publications printed for free distribution and a list of all the 
Department's publications for sale by the Superintendent of Documents. 
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STANDAKD8 FOB DAIBT PBODUOTS, 1004. 



States. 


MUk. 


SkJ^ Cream.j Butter. 


Cheese. 


ToUl 
solids. 


Solids 1 1^. 
notfatJ ^^ 


Total i p^. 
solids. I ^^ 


Fat. 


Fat. 


United States a.... 
California 


PercaU. 
612 


Ptrct. 
8.5 


Peret 
3.25 


PercL 
9.25 


Per a. 
18 


PerceaL 
82.6 


total solids to be fat. 

Full cream, 80 p. c. fat; half 
skim, 16 p. c. fat: skim from 
skim milk. Fancy except- 
ed. 

Full cream, 85 p. c total 
solids to be fat; skim, fat 
less than 85 p. c of total 
solids. 


Colorado 












Dist. of Colombia . . 




8.6 
........ 


8.5 

8.5 
2.5 
8 

8 
8 

8 
8 
8 
8.5 

8.7 

8 

8 


9.8 


20 


83 

Notover 

12 p. c 

water or 

6p.c.8alt. 


Georgia 






Hawaii 


11.5 










Idaho 




18 
• 15 


82.6 

80 

80 

Maxi- 

mum 

water 

15 p. c: 

Balt,6p.c. 


Full cream, SO p. c. fat ( fancy 
excepted); skim, less than 
30 p. c. fat; less than 16 
p. c. sale prohibited. 

whole milk, 48 p. c total 
solids to be fat. 

Skim, minimum fat 10 p. c 


Illinois^ 






Indiana '.. 




9 
9 




Iowa 


12.6 

12 

12 

12.6 

13 

12 

12.6 

18 




15 
16 


Kentucky 




80 


Skim, less than 10 p. c. fat. 


Maine 




Maryland/ 










Massachusetts 


9.8 








April-September 
Michigan 


















8d. nay. 








Minnesota 




8.6 


lo^St 


020 


Maxi- 
mum 
water, 
16 P.O. 


Full cream, 45 p. c, total 
solids to be fat; skim, fat 
less than 45 p. c of total 
solids. 

Full cream, from milk with 


Missouri 




Montana 


12 


9 


8 

8 

8.6 


9p.c. 
soUds 
not fat 


16 
16 




8 p. c. fat;' skim from milk 
less than 3 p. c. fat. 


Nebraska 






New Hampshire... 


13 
12 
12 
12 
12 

12 
12 

12 


9.6 


.9 






April and Sept .. 
New Jersey 
















New YorkA 


'8.*6"* 
9 


8 
8.25 

3 
8 

3 








Skim, from dcim milk. 


North Carolina <... 




18 
16 


82.5 


Full cream, 60 p.c.toUl solids 
to be fat; skim, from skim 
milk; cream cheese, milk 
6 p. c. minimum fat. 

Skim, from skim milk. 


North Dakota 




OhioA 




80 

Not over 
14 p. c. 
water. 


Full cream, SO p. c fat; skim, 
less than SO p. c fat. 

Full cream, 30 p. c. fat: half 
skim, 15 to SOj>. c; quarter 
skim, 7* to 16 p. c; skim, 
less than 7k p. e. Fancy 
excepted. 


Oregon 


9 
Sp.grav. 
1.038 


20 





a Proclamation of Secretary of Agriculture, Cir. 10. Nov. 20, 1903. 

^ Condensed milk, 28 per cent muk solids, of which one-fourth must be fat. 

c Cream containing thickener must be labeled. 

d Condensed milk must contain not less than 8.5 per cent fat; evaporated cream containing les« 
than 15 per cent fat must be labeled "an unsweetened condensed milk." 

e Coffee cream shall contain at least 15 per cent fat, and whipping cream at least 22 per cent fat 

/Condensed milk must contain the equivalent of 12.5 per cent of milk solids in crude milk of which 
3.5 per cent shall be fats. 

(7 No thickener allowed. 

A In New York. Ohio, and Wyoming the milk solids of condensed milk must be in quantity the 
equivalent of 12 per cent of milk solids in crude milk of which solids 2.6 per cent shall be fat. 

i Condensed milk must contain 28 per cent milk solids and 7 per cent fat. 
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Standards for dairy products, 1904 — Continued. 



states. 


Milk. 


Skim 
milk. 


Cream. 


Butter. 


Cheese. 


Total 
solids. 


Solids 
not fat 


Fat. 


Total 
solids. 


Fat. 


Fat. 


Fat. 


Pennsylvania 

Porto Rico 


Percent. 
12 

12 
12 


Perct. 

'"s'b" 

9.26 


PercL 
S 

8 

2.6 

8 

8 

8 


Perct. 
8 


Perct. 


Per cent. 


Full cream, 82 p. c. fat; three- 
fourths cream, 24 p. c. fat; 
one-half cream, 16 p. c. fat; 

fat; skim, below 8 p. c. fat. 
Fancy, less than 6 pounds, 
excepted. 
Full cream, 80 p. c. fat; one- 
half skim, 16 p.c. fat; skim, 
10 p. c. 




80 
Maxi- 
mum wa- 
ter, 16 p. 
c; salt, 6 
p.c. 


Rhode Island 






South C^olina .... 










South Dakota 


IS 

12.6 

12.5 
12 




20 
20 


80. 
88 


Full cream, 46 p. c. solids to 
be fat; skim, fat less than 
45 p. c. 

Skim, 7 to 11 inches in diam- 


Utah 


9 p.c. 
solids 
not fat. 


Vermont 


eter; minimum height, 9 
inches. 


May and June... 
WaRhln^ton , 












8 


8 

8 
2.4 




18 




Full cream, 80 p.c. fat; skim, 
16 p. c. fat. Fancy ex- 
cepted. 

Skim, 10 inches in diameter, 
9 inches height. 

Skim, less than 20 p. c. fat. 


Wisconsin 








Wyominifa 

May and June... 


12 
11.6 








80 




















a In New York, Ohio, and Wyoming the milk solids of condensed milk must be in quantity the 
equivalent of 12 per cent of milK solids in crude milk of which solids 2.5 shall be fat. 

FABliCEBS' INSTITTJTES. 

Farmers' institatee were held during the year ended June 30, 1904, in all of the 
States and Territories excepting Arkansas, South Dakota, Wyoming, Alaska, Indian 
Territory, and Porto Rico. The following table gives a summary of the work for 
the year: 

Statistics of farmers* instittUes for season ended June SO, 1904. 





24 


24 




49 




1 

e 

1 


Funds for in- 
stitutes. 


Reports of 
proceedings. 






fig 

ass 

< 


Appropriated year 
m ended June 80, 
1 1905. 


i 


i 
I 

o 

1 

S5 


Methods of distribu- 
tion. 


Alabama 


8,689 


9 


S600 


No.. 














Arizona 


1 




1 


16 


600 


8 


60 




No.. 






Arkansaso 








California 

Colorado 


118 

16 

18 

18 

16 

84 

4 

17 

105 

176 


62 

. 11 
18 
18 
14 
32 
4 

""io 


61 

4 

..... 

2 

■"i? 

106 
166 


880 

86 
86 
42 
32 
68 
8 
74 
609 
832 


43.680 

1,660 
2,500 
8,436 
1,605 
7,000 

8,100 
84,681 
69,189 


20 

11 
29 
14 
19 
8 
9 
11 
82 
46 


7,284 

617 
200 
760 


7,284 
'*"*766 


Yes. 
No.. 


12,600 


Agricultural jour- 
nals and State re- 
port. 


Connecticut 

Delaware 

Florida 


Yes. 
Yes. 
Yes. 
Yes. 
Yea. 
Yes. 
Yes. 
Yes. 


6,000 
6,000 
3,000 
2,000 
1,000 
6,000 
20,000 
600 




Georgia 


1,000 
30 

1,000 
18, 173 
10,000 


1,000 

*"i*666 

17,650 
10,000 




Hawaii 




Idaho 


By mail. 


Illinois 




Indiana 


Annual report State 
board of agricul- 
ture. 





a No institutes held. 
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Statitiics offarmert^ institutes for season ended June 30, 1904 — Continaed. 



States and Terri- 
tories. 



Indian Territorya 

Iowa 

Kansas 

Kentucky 



Louisiana. 



Maine 

Maryland 

Massachusetts . . 

Miqhigan 

Minnesota 

Mississippi 



Missouri.. 
Montana . 



Nebraska 

Nevada 

New Hampsliire. 

New Jersey 

New Mexico 

New York 



North Carolina . . 
North Dakota ... 



Ohio. 



Oklahoma 

Oregon 

Pennsylvania 



Meetings. 



Funds for in- 
stitutes. 



70,. 
4 . 



80 



89 39 

37; 87 

23'.. 

104 104 

292 218| 

164i 129 

107 106 



7a 6 850 

281... 
4 8 



23! 



147 
44 

96l 
4 

80 



141 
40 

43 
8 
16 
15 
3 



2671 100 



35 
46 



62 

14 

201 



Porto Rico a . . 

Rhode Island 

South Carolina . . 
South Dakota a 

Tennet«ce 

Texas 

Utah 

Vermont 

Virjrinia 

Washington ... 
West Virginia . 

Wisconsin 

Wyoming a 



72 20 

Ml 110 

59I 56 

48t 48 

bbd 650 

57 121 

97 m 

101 t 



74! 
25 
2 

6 
4 

53 

1 

J 

1 
167 



245 



79 

79 
71 
125 
812 
878 
214 

811 

81 

880 

10 

38 

119 

9 

1,154 

71 
151 

1,226 



24 129 

6' 46 

145 805 



6200 
178 
65 
126 

6100 
259 
886 



S 



23 



< 



617,750.... 7,425 
14,432 19< 2,000 
1,200' 13 500 



12,000 

5,473 
3,250 
11,089 
52,236 
46,210 
11,326 



16 



S0,220{ 26 



2,000 



§8- 

■a 



7,425 
2,000 
5.000 

2,000 



2,500 2.500 

4.000 6.000 

1.630 2,700 

9,825' 9,325 

13 18.000, 18.000 

17 1,725 8,000 



4,500 

26,097 

458 

8,400 

4.500 

160 

64,847 

8,411 
18,667 

76,3 



6,200 
4,500 
70,880 



1,260 

8,r"' 



8,300 
15,180 
12,000 
10,000 
610,000 
15,922 



Reports of 
proceedings. 



I 



6,000l 5.000 
4,000| 4.000 

6.OO0I 6,000 



1,688 
1.800 
28 
20,000 20,000 



860 
4,000 

16, 747 



1.000 

350 

20.600 



1.500 
1,800 



600* 
600 



6.000 
3,950 
1,500 
6,000 
6; 3,500 
12 2,500 



12.095, 23 4,556 



5121 52,000 26 12,000 



Total 3, 306 1, 755.1, 651 10, 6221 841, 698 968,210, 211 228, 164 



1,400 
4,000 

16,750 



800 

600 

20,500 



600 



5,000 
15,130 

1,500, 

5,000 
68,500 

2.600 



12,000 



No. 
No. 
Yes 

Yes 

Yes 
Yes 
No.. 
Yes 
Yes 
No.. 



Yes 

Yes 

No. 
Yes 
Yes 
No. 
No. 
Yes 

Yes 
Yea 

Yes. 



No. 
No. 
Yes 



Yes 
No. 



8,000 
8,000 
6.000 



9,000 
80.000 



7.000 
6,000 



1.000 
2,000 



25.000 

27,000 
10,000 

20,000 



Methods of distrlha- 
tion. 



Supplements to ag- 
ricul toral joomals. 

Mailing lists and in- 
stitutes. 

State reports. 

Abstract mailed. 

Through institntcs. 
Institute annual. 
By experiment sta- 
tions. 

At institates and 
through OAils. 



By SUte director 
and legislature. 

At institutes and 
through mails. 

Agricultural socie- 
ties and insu'tnte 
officers. 



81,600 By lesrislature and 
Departmen t of Ag- 
riculture. 



2,500 



000 *Y' 



No.. 
Yes. 
Yes. 



No.. 
Yes. 
Yes. 



10,000 
6,000 
3,000 



10,000 
60,000 



329,200 



By mail. 
Do. 



Newspapers. 



a No institutes held. 



6 Estimated. 



PXTBLIO LANDS OPEK FOB SETTLEKENT. 

The figures given in the table below show the location of the public lands in the 
United States still open for occupation under the homestead and other laws for acqui- 
sition of titles by individuals. In general, the lands noted in the column **Area 
surveyed" are available for imme<liate private occupation under any of the laws now 
in force for grant of title by the (Tovemment. The lands scheduled as ** Unsurveyed " 
must, of course, be surveyed before a grant can be made. The column head **Area 
appropriated" indicates roughly to what extent the section where the lands are 
located is already settled and under cultivation. The greater portion of the vacant 
land is in the timbered regions of the Southern States, the Lake r^on, and the 
Pacific coast, and the mountainous and arid regions of the Far West. Tne portion of 
lands cultivable without clearing or irrigation is comparatively smidl. 
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Applicaticns for and infoncation regarding public lands should be addressed to 
the registers and receivers of the Unit^ States district land offices in the cities and 
towns noted in the table. Full information should be obtained before any move is 
made toward occupation of these lands. 

The total amount of land disposed of by the Government in the fiscal year ended 
June 30, 1904, was 16,405,821.95 acres; and the gross receipts in payment for it, 
$9,283,341.98, of which approximately 16,826,253.59 was turned over to the fund 
for the reclamation of aria lands. 

Lands open for sMementt and location of land offices in the United States^ June SO, 1904* 
[Abridged from Report of Commiasioner of General I^pd Office.] 



Huntevuiea.. 
Montgomery , 



Prescott . 
Tucson . . 



ARKANSAS. 



Camden 

Dardanelle . 

Harrison 

Little Rock. 



CALIPOBNIA. 



Eureka 

Independence. 
Los Angeles... 

MaryKTUle 

Redding 

Sacramento 

San Francisco . 

Stockton 

Susan ville 

Visalla 



Akron 

Del Norte 

Denver 

Durango 

Glen wood Springs. 

Gunnison 

Hugo 

Lamar 

Lead ville 

Montrose 

Pueblo 

Sterling 



Gainesville . 



Blackfoot 

Boise ...A 

Cneurd'Alene. 

Hailey 

LewLston 



Colby 

Dodge City . 
Wakeeneya. 



Natchitoches . 
New Orleans. . 



85,890 
184, d40 




6,230,224 
5,834,569 

530,047 


18,547,015 
16,889,785 


879,453 




616.800 




401,567 




864,160 
8,759,926 
9,050,884 

686,495 
2,290,108 

416,888 
8. 200, 154 

861,439 
2,344,891 

602,256 

M),369 


188,934 

8,607,381 

2,405,044 

170,956 

242,524 

4,380 

136,999 

27,747 

254,412 

98,277 


J6,081 
J7,991 
}5,797 
S3, 129 
29, 149 
55,342 


516,060 
890,328 
468,611 
1,265.040 
532,006 


S8,869 




96,877 
53,592 
36,479 
19, 378 


301,996 

618, 268 

6,240 


997,777 

2,205,824 
4,011,843 

505,389 
3,268.909 

867,384 

82,480 


160,070 

2,672,722 
7,108,504 
2,308,364 
12,529,276 
4,200,921 


639,378 




225,784 




66.77£ 
35,398 


66,018 



7.806,210 
24,580.500 



3,251.605 
2,289,942 



7,982,898 
8.290,047 
4,624,200 
15,216,123 



2,313,338 
745.080 
6,147,048 
4,123,447 
4,707,816 
2,881,947 
10,857,614 
4,762,573 
1,993,201 
5,905,291 



2,287,181 
1,903,299 
5,928,146 

732,292 
1,482,234 

447, 765 
1,786,658 
1, 903, 181 

697,988 

717,848 
5,329,102 
2,013,122 



83,896,534 



4,822.160 
1,782,262 
1,605,018 
1,283,952 
2,069,835 



7,438,360 
15,515,162 
6. 102, 936 



3,884,861 
23,636,374 



a Land office discontinued since issuance of report for 1904. 
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Lands open for 9fttlemeni^ and location of land offices in the United States, etc. — ContM. 





Area unappropriated. 


Area appro- 
priated. 


State and location of office. 


Area sur- 
veyed. 


Areaunsur- 
veyed. 


MICHIGAN. 

Marquette 


840,607 

278,750 

948,760 

1,006.800 

12,400 

92,420 

48,880 
71,090 
72,211 

2,062,618 
7^188,602 
2,286,685 

194; 771 
2,948,189 
8,848.531 

484.927 

2,884,732 

1,842,879 

667 

182.749 

567.288 

653,575 

807,778 

2,048,171 

80,833,050 

6,580,010 
18,194,185 

7,817,600 
10,581.961 

4,815,105 

147,420 

42,000 

5,420 

2,785.150 

88,477 
6,288 
90 
84,346 
15,354 
13,606 
1,987.322 

4,042,631 
1.700.859 
4,941,547 
361,955 
864,198 
2.616 104 


Acres. 


Acrts, 

86, 358, OSS 


MINKBOTA. 

Ctvm T Ake 




2,504.550 


Crookston 


850.400 
683,796 


7,012,680 


Duluth 


7,188,742 


St. Cloud 


28,967,880 


mBBUBIPPI. 

Jackson 




29,592.700 


mnouKi. 
Boonvllle 




26.252,620 
9,925,910 
7,425,629 


Ironton 




Springfield 




MOIfTAirA. 

Bozeman ..... 


1,608.012 
7.883.420 
4,638.572 
8,576,907 
2.779.803 
14,147,185 
4,012,428 


8,548,190 


Qreatfalls 


3,569,298 


Helena 


8,032.754 


Kallepel 


2.002.416 


Le wiston 


2,291,000 


MileeCity 


2,461.444 


MisBOula 


1, 616. 617 


VMBRASKJL. 

Alliance 


3,472.466 


Broken bow 




2, 183, SOI 


Lincoln 




11,868,613 


McCooka 




5,740.251 


North Platte 




8,868,063 


O'Neill 




8,061,425 


Sidney 




2,968.382 


Valentine 




2,510,641 


NEVADA. 

Carson City 


80,417,630 

416,464 
5,422,386 
5,810,918 
2.479,971 

8,215,086 


3,102.651 


NIW MKZIOO. 

Clayton 


1,751,684 


Lascrucee 


1,466,238 


Roswell 


2;8idis&4 


Santa Fe 


18.292,079 


NOBTH DAKOTA. 

Bismarck 


8,985,850 


Devils Lake 


5,487,980 


Fargo 




7,915, OTTO 


Grand Forks 




4,169.860 


Minot 


87,820 


4,567,670 


OKLAHOMA. 

Alva 


1,676,430 


Elreno 




2,686,6i6 


Guthrie 




8,447,880 


Kingfisher 




4.335.864 


Lawton 




1,611 606 


Mangum 




2,093,410 


Woo3ward 




8,865,998 


OREGON. 

Bums 


1.886,719 
159.222 

8.242.240 
127,716 
451.909 
279.169 


1,861.723 


Lagrande 


4,291.432 


LoKcview 


2.666,908 


Oregon City 


5,740,509 


Roseburg . . ... 


7.185.637 


The Dalles 


4.512,020 



a Land office discontinued since issuance of report for 1904, 
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Lands open for seUlementf and location of land offices in the Ikiited States^ etc. — Cont'd. 



State and location of office. 



SOUTH DAKOTA. 

Aberdeen 

Chamberlain 

Huron 

Mitchell 

Pierre 

Rapid City 

Watertown 

UTAH. 

Salt Lake City .. 

WASHINGTON. 

North Yakima 

Olympia 

Seattle 

Spokane 

Vancouver 

Walla Walla 

Watcrville 

WISCONSIN. 

Ashland 

Eau Claire 

Wausau 

WYOMING. 

Bnffiilo 

Cheyenne 

Doaglas 

Evanston 

Lander 

Snndance 



Area unappropriated. 



Area sur- 
veyed. 



Acres. 

62.800 

1,616.W2 

31,660 

1,080 

1,274,616 

7,627,474 

299 



11,660,476 



469,778 

45,462 

61,639 

642, ?23 

231,10Qk 

612,900 

2,166,352 



27,600 
20,633 
23.240 



6,240,621 
8, 557, 917 
7.422,962 
6,678,301 
1,788,200 
4,637,432 



Area unsur- 
veyed. 



Acres. 



306,881 



28,142,991 



707,660 
102,200 
196,414 

1,778,001 
156, 470 
274.869 

1,638,374 



768.897 

66,261 

226,998 

1,377,626 

171,071 



Area appro- 
priated. 



I 



Acres. 
8,251,448 
1,883,846 
4. 343. 626 
7, 167, 920 
1, 772, 895 
2, 668, 675 
6,171,701 



6,087,496 



2,687,649 
2,811,660 
8.866,058 
6,062,635 
8,601,960 
2,376,950 
2,301,825 



3,019,067 
14, 197, 176 
17,654.740 



1.312,121 
8,090,632 

858, aw 

2,632,074 

965,416 

1,143,725 



METHOD OF ESTIMATINa THE YIEIiD OF COTTON IN THE FIELD. 



By J. C. Crawford, Special Agent Bureau of Entomology. 

To estimate the yield of cotton from the plants in the field the following directions 
will be found useful: Determine the averajre numl)er of sound bolls per plant by 
counting the number of such bolls on some five adjacent plants in at least ihree 
separate places in the field and dividing the total number of bolls counted in this 
manner bv the total number of plants examined. Where the field is very large, or 
contains different soils, more than three places should be selected for counting. In 
the first column of the following table find the distance between the plants in the 
field, the crop of which is to be estimated. Then refer to the number on the same 
line in the following column heade<l by the size of bolls to which the variety planted 
belongs. Dividing the average number of boils per plant in the fiel<l by the number 
found in this manner in the table will give the fraction of a bale per acre that will 
be produced. Example: If, in the case of a small b<>ll variety like the King, the 
average number of bolls per plant is found to be 10, and the plants are chopped to a 
distance of 2 feet in rows 4 feet apart, the amount of the pro.«pective yield per acre 
will be 10 divided by 25.4, or 0.39 of a bale. In using this table due allowance must 
be made for poor stands. 
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Numbn' of cotton bolbs per plant of variotu cUus»e9 required at certain dittance* to product 
a bale per acre when cotton gins SSi per cent of lint. 



Distance 
between 
plants, 
in feet. 


Number 
of plants 
per acre. 

14,520 


Laive 
bolls, 60 
to 65 per 
pound. 


Medium- 
sized 
bolls, 70 
to 80 per 
pound. 


Small 
bolls. 85 
to 100 per 
pound. 

9.5 


1x3 


5.9 


7.? 


1 X 4 


10, 8W 


7.9 


10.3 


12.7 


1 X 5 


»,712 


9.8 


12.9 


15.9 


1x6 


7.260 


11.8 


15.4 


19.1 


lix 3 


9.6S0 


8.9 


11.6 


14.0 


Ux 4 


7,260 


11.8 


15.4 


19.1 * 


Ux 6 


5,80» 


14.8 


19.8 


23.8 


Ux 6 


4,H40 


17.8 


23.2 


28.6 


2x2 


10,890 


7.9 


10.8 


12.7 


2x8 


7.260 


11.8 


15.4 


19.1 


2x4 


5.445 


15.8 


20.6 


25.4 


2x5 


4,356 


19.7 


25.8 


81.8 


2x6 


3,630 


28.2 


80.9 


88.4 


8x3 


4,840 


17.8 


23.2 


28.6 



The folio wing claseifitation of some of the principal varieties of cotton according 
to the size of the bolls, taken from Bulletin 107, Alabama Agricultoral Experiment 
Station, page 192, will assist in the use of the table: 

Large Boll Cottons, 50-65 per pound of seed cotton: Chase Improved, Texas 
Stormproof, Drake, Strickland, Banks, Russell, Lee Improved, Japan, Chri^ 
topher Improved, Culpepper, Peerless. Thrash Select, Truitt, Jones Improved, 
Eliis, Duncan, Scroggins Prolific, Nancy Hanks, Maddox, Cnmmings, 
'Sprueill, Coppedge, Griffin. 
Medium-f>ize<l Bk>ll CS^ttons, 70-80 per pound of seed cotton: Texas Bur, Smith 
Improved, Jackson Limbless^ Hemdon Select, W. A. Cook, Doughty, Big 
BoH, Minor, Texas Oaks, Mattis, Hawkins, Hawkins Jumbo, Hilliard, Pinker- 
ton, Petit Gulf, Allen Improv^, Bur. 
Small Boll Cottons, 85-100 per pound of seed cotton: King, Parker, Wellborn, 
Tyler, Limb Cluster, Borden Prolific, Wise, Peterkin, Dickson, Boyd Pro- 
lific, Shine Early, Dearing, Norris, Bates Poor Land, Excelsior, Sea Island. 

STATISTICS OF THE PBIKOIPAL OBOPS.a 

CORN. 

Com crop of countries named, 1899-190S, 



Countries. 



1899. 



United States. 



Buthel*. BtuheU. 

....2,078.144,000 2,106,108,000 



1900. 



Canada (Ontario) > 22,356.000 

Mexico 93.438,000 



Total North America 2, 193, 938, 000 



Chile 

Ai^entina . 
Uruguay .. 



9,000.000 
66,185,000 
6,000,000 



27,W7,000 
92,204,000 



2,225,254,000 



8,000,000 
56.612,000 
3.085,000 



Total South America . 



81,185,000 1 66.647.000 



France j 25. 548, 000 

Spain , 26,629,000 

Portugal 16,000,000 

Italy ' 88,536,000 



22,282,000 
26,016,000 
16,000.000 
83.286,000 



1901. 



Butheit. 
1.522,520,000 



ButhOi. 
2.623,648,000 



25.621.000 
93.459,000 



1,641,600,000 



2,622,906,000 



9,000,000 
96,842,000 
6,676,000 



113,418,000 



26.388,000 
25,760,000 
16,000,000 
100.456,000 



Austria I 14.583.000 

Hungary 115,981,000 

CroaUa-Slavonia ' 14,680.000 



Total Austria-Hungary . . 145, 244, 000 



15,446,000 

127,656.000 

18,691.000 



17,636.000 
127,389,000 
20,469,000 



161,798,000] 166,898,000 



21,169,000 
78,099,000 



9.000,000 

84,018,000 

6,060.000 



98,078,000 



24.928.000 
25,272,000 
16,000,000 
71,028,000 



18,462,000 

104,646,000 

15.266,000 



138,268,000 



190X 



BuskeiM, 
2,344,177.000 



30.211,000 
90,000.000 



2,364.388,000 



9,000.000 

148.^2,000 

6.289,000 



162.711,000 



25,000,000 
18.759,000 
14,000,000 
88,990,000 



16,066,000 
136.751,000 
28.918.000 



175.726.000 



"The figures in the following tables were furnished by the Bureau of Statistics. DepArtment of 
Agriculture, except such as otherwise credited. AU prices are on gold basis. 
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Coantries. 


1899. 


1900. 


1901. 


1902. 


1903. 


Roum&nia 


BusheU. 

27,721,000 

20,462,000 

25,938,000 

30,912,000 


BtisheU. 

85,047.000 

18,000,000 

18,472.000 

34,266,000 


Bushels. 
116,945,000 
25, 00), 000 
18,W9,000 
68,400,000 


BushOs. 

68,447,000 

18,109,000 

18,396,000 

48,647,000 


Bushds. 
80,272,000 


Bulgaria and E. Roumelia 

Servia 


20,000,000 
19.479,000 


Russia 


50,732,000 






Total E)iirope 


405,990,000 


465,102,000 


562,194,000 


424,090,000 


492,957,000 




Algeria 


349.000 

80,000,000 

2,858,000 


350,000 
25,000.000 
2,000,000 


350,000 
30,000,000 
2,000,000 


350,000 
80,000,000 
2,000,000 


350,000 


Egypt ::::: 


80,000,000 


Cape Colony 


2,000,000 






Total Africa 


33,207,000 


27,350,000 


32,350,000 


32,350,000 


82,360,000 






Aostralaaia 


9,780,000 


10,025,000 


10,168,000 


7,847,000 


6,615,000 





RECAPITULATION BY CONTINENTS. 



North America 
South America 

Europe 

Africa 

Australasia 

Total . . . . 



2,193,988,000 

81,185,000 

405,990.000 

33,207,000 

9,780,000 



2,724,100,000 



I 

2,225,254,000 1,641,800,000 

66,647,000 118,418,000 

466,102,000 562,194.000 

27,350,000 82,850,000 

10,025,000 10,168,000 



2,794,878,000 2,3^9,780,000 



2,622,906,000 

98,078.000 

424,090.000 

82,350,000 

7,847,000 



3,185,271,000 



!, 364, 888, 000 

162,711,000 

492,957,000 

82,350,000 

5,616,000 



3,058,021,000 



VvfibU supply of com in the United States and Canada, first of each monlh for ten years.'* 



Month. 



July 

Au^st . . . 
September 
October .. 
November 
December 
January . . 
February . 
March.... 

ADril 

May 

June 



Month. 



July 

August 

September 

October 

November 
December 
January . . 
February . 

March 

April 

f^y 

June 



1895-1896. 



00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



1896-1897. 



1900-1901. 



Bushds. 
19,087,000 
18,613,000 
8,766,000 
11,106,000 
11,061,000 
12,791,000 
14,313,000 
21,950,000 
27,538,000 
28,947,000 
24,544,000 
21,904,000 



Bushels. 

11.199,000 

13,246.000 

18. 608. 000 

17,800,000 

23,913.000 

22.635,000 

26,457.000 

29,725.000 

83,764,000 

82,670,000 

21,707,000 

16,161,000 



Bushels. 
21,522,000 
19,648,000 
19,476.000 
21,215,000 
19,137,000 
16,599,000 
16,825,000 
17,197,000 
16.270,000 
13,540.000 
9,093.000 
6,817,000 



1897-1898. 



B 

21 
2C 
87 
45 
52 
4S 
48 
63 
62 
52 
84 
2k 



00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



Bushels. 
8,541,000 
9,013,000 
3,823,000 
4,607,000 
4,229,000 
4,552,000 
9,34.5,000 
11,635,000 
15,180.000 
16,901.000 
9,454,000 
7,089,000 



1896-1899. 



Bushels. 

13,410.000 

11.716,000 

9,487,000 
15,063,000 
12,147,000 

9,817,000 

9,547,000 
12.807.000 
16,669.000 
16,571,000 
18,253,000 

7,572,000 



1899-1900. 



Bushels. 
21,661,000 
17,687,000 
11,070,000 
16,662.000 
18,738,000 
17,555,000 
19,024,000 
20,110,000 
28,340,000 
81.883,000 
80,416,000 
18,289,000 



N)4-1905. 



Bushels. 
12,362,000 
10,078,000 
8,014,000 
10,708,000 
5,119,000 
5,445,000 
15,361,000 
19,721,000 
16,752,000 
16,124,000 



a These figures represent stocks available at 62 of the principal points of accumulation east of the 
Rocky Mountidns, stocks in Manitoba elevators, and stocks anoat on lakes and canals, as reported by 
Bradstreet's. 
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Condition of the com crop of the United States^ numthly, 1S90-1904, 



Year. 


July. 
93.1 


Aug. 
78.8 


Sept. 


0... 


Year. 


July. 


Aug. 
102.5 


Sept ; Oct. 

1 


YeAT. 


July. 


87.5 


Sept. 


Oct. 


1»0... 


70.1 ! 70.6 


1895.. 


99.3 


96.4 


95.6 1 


1900.. 


. 89.5 


80.6 


78.2 


1H91... 


, 92.8 


90.8 


91.1 


92.5 


1896... 


92.4 ; 96.0 


91.0 


90.5 


1901.. 


. 81.8 


51.0 


61.7 


6(2.1 


Ihy2 . . . 


' 81.1 


82.5 


79.6 


79.8 


1M97... 


82.9 


84.2 


79.8 


77.1 


1902.. 


. 8T.5 


86.5 


84.8 


79. « 


IWW... 


. 98.2 


87.0 


76.7 


75.1 


1H98... 


90.5 


87.0 


84.1 


82.0 


1903.. 


. 79.4 


78.7 


80.1 


80.8 


18W.... 


, 95.0 


09.1 


68.4 


64.2 


1899... 


1 86.5 


89.9 


85.2 


82.7 

1 


1904.. 


. 96.4 


87.8 


84.6 


83.9 



Acreage t production^ value, priceSf and exports of com of the United Slates, 1S6&-1904- 



1866... 
1867... 

1H6M... 

lM(iy . . . 

1«70... 
1871 ... 
1H72... 
1873... 
1H74... 
1875... 
1870... 
1877... 
1878... 
1H79... 
Ih80... 
IHMI ... 
1KH2 ... 
iKK^i... 
18M..., 
188,^ ... 
IH% . . . , 
1H87..., 
18K8..., 
1H89.... 
IHiK).... 

isyi .... 

18^2..., 
1893..., 
1S94 .... 

iH«»r>.... 

IHiM'i . . . . 

1897.... 
ISOH.... 

iKin>.... 

1900 .... 

1901 .... 

1902 . . . . 

i9o;i.... 

1904.... 



34 

3^ 

84 

87 

38 

34 

Sfi 

3S 

41 

44 

4S 

50 

51 

53 

62 

64 

Gfi 

68 

69 

73 

76 

72 

75 

78 

71 

76 

70 

72 

62,.. 

82, 075, h30 

81.027, lf)6 

80, mh, 051 

77,721.781 

82, 108. 587 

m, 32(». 872 

91,349,928 

94.043,613 

88.091,993 

92,2:11.681 



25.8 
28.6 
26.0 
28.6 
28.8 
29.1 
80.8 
28.8 
20.7 
29.6 
26.2 
26.7 
26.9 
29.2 
27.6 
18.6 
24.6 
22.7 
25.8 
26.5 
22.0 
20.1 
26.8 
27.0 
20.7 
27.0 
23.1 
22.5 
19.4 
26.2 
28.2 
23.8 
24.8 
25.3 
25. 3 
16.7 
26.8 
25.5 
26.8 



86 
76 
90 
87 

i,og 

99 
1,09 
98 
85 
1,32 
1,28 
1,84 
1,38 
1,64 
1,71 
1,19 
1,61 
1,55 
1.79 
1,98 
1,66 
1,46 
1.98 
2,11; 
1,48 
2,06( 
1.621 
1.61! 
l,2i; 
2,15 
2,28 
1,90 
1,92- 
2,071.. 

2, ia5, 

1,522, 
2,628, 
2,244, 
2.467, 



96 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
90 
48 
00 

oo 

95 

32 

00 

00 

OO 

OO 

00 

OO 

OO 

OO 

31 

b'l 

80 

B5 

33 

50 

„„,.^ 

102, 616 

519, 891 

648. 312 

176,925 

480.934 



47.4 
67.0 
46.8 
69.8 
49.4 
48.4 
86.8 
44.2 
66.4 
86.7 
84.0 
84.8 
81.7 
87.6 
89.6 
63.6 
48.6 
42.4 
85.7 
82.8 
86.6 
44.4 
84.1 
28.8 
60.6 
40.6 
89.4 
86.6 
46.7 
25.8 
21.6 
26.8 
28.7 
80.8 
85.7 
60.6 
40.3 
42.6 
44.1 



41 

41 

4S 

6S 

54 

49 

8S 

41 

49u, «« 1, 

484,674, 

46 
44 

58 

67 

76 

78 

65 

64 

68 

61 

64 

67 

69 

76 

88 

64 

69 

65 

64 

49 

60 

65 

62 

75 

921,655, 
1,017.017, 

952.868, 
1,087,461. 



00 


68 


w 


61 


149 


88 


•09 


66 


m 


41 


»10 


86 


110 


27 


51 


40 


.'!66 


64 


,804 


40 


«<21 


40 


90 


41 


17 


80 


17 


89 


90 
70 


861 

68 


76 


49 


86 


64 


59 


84 


80 


86 


00 


361 


70 


47 


80 


881 


29 
51 


^ 


28 


891 


80 


40 


27 


iJI 


62 


84 


25 


67 


22| 


52 


26 


28 


83i 


10 


80 


34 


85i 


768 


62i 


,849 


481 


801 


41 


.440 


484 



«jib price per ; 
el, No. 2. ' 

' May of 

following 
year. 



Low 



62 
65 
68 
67 
69 
89 
28 
49 
76 
47 
48 
49 
82 
48i 
42 
681 
61 

S{ 

421 



85 

68 

69 

42J 

864 

474 

261 

281 

274 

88 

814 

404 

674 

574 

481 

49 




a Coincident with ••comer." 

The preceding table shows that the greatest area in com, 94,043,613 acres, was 
reported in 1902; the greatest production, 2,523,648,312 boshels, in the same year; 
the greatest farm value on December 1, $1,087,461,440, in 1904; the greatest average 
yield per acre, 30.8 bushels, in 1872; the greatest average farm price per bushel, 63.6 
cents in 1881. For the five years, 1900-1904, the average area was 89,807,597 acre?; 
the average production, 2,172,585,716 bushels; the average farm value on Decem- 
ber 1, $946,024,678; the average yield per acre, 24.2 bushels; the average farm price 
per bushel on December 1, 43.5 cents. 
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Acreage, production^ valuer and distribution of com of the United States in 1904, hy States. 



states and Terri- 
tories. 



Maine 

New Hampshire . . 

Vermont 

Ma«Rachiisett8 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

VirKinla 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

T«tas 

Arlcansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indinna 

Illinois 

W'Bc'ousin 

Minnesota 

Iowa 

Missouri 

Knnsas 

Nebraska 

8onth Dakota 

No.-th Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory.. 



Total 92,231,581 



Crop of 1904. 



Acreage. 



Acres. 

12,871 

27,697 

59,427 

44.355 

9,912 

54,505 

6-2.5,615 

274,999 

1,427,522 

187, 116 

635,146 

1,841,198 

2,677,992 

1,789,503 

3,977,707 

620,592 

2,791,811 

2,079,040 

1,369,771 

6,048.792 

2,237,621 

8,235,601 

757, 961 

3,227,345 

8,065,494 

1,293,373 

4,552,281 

9,428,820 

1,519,189 

1,554,241 

9,295,683 

6,783,307 

6, 440, 654 

7,955.559 

1,560,678 

90,308 

3.902 

2,218 

117, 837 

34,281 

6,091 

11,468 

5,846 

9,815 

17,212 

54,415 

1,729,953 

l,685,9o7 



Production. 



Bwhels. 

510,979 

753.898 

2,183,429 

1,596,780 

337,999 

2,120,244 

17,079,290 

10,449,962 

48,536,748 

6,688.326 

21,213,876 

42,899,913 

40,7a5,478 

22, 189, 837 

47,334.718 

6,610,834 

41,877,166 

89,709,664 

27,258,448 

186,702,699 

48,832,614 

80.890.025 

19,176,413 

86.815,580 

99,628,555 

86,990,468 

143,896,852 

844. 133, 680 

45,119,913 

41,809,083 

303,039,266 

151,522,643 

134,609,669 

260,942,835 

43,855,052 

1,914,530 

86,624 

72,085 

2,415,658 

778, 179 

144,966 

380,738 

156,638 

242.430 

495,706 

1,556,269 

48,611.679 

54,62.5,007 



2,467,480,984 



Value. 



Stock in farmers' hands 
March 1, 1905. 



DOUars. 

n8,893 

12,447 

i7,403 

19,682 

^,919 

17, 778 

M),746 

!)0,978 

:i6.091 

W,280 

[)6,938 

10.940 

37,896 

52,886 

07,646 

80,250 

26.299 

37, 412 

*«,«37,813 

71,085,403 

26,616,285 

40,445,012 

12, 272, 904 

42,539.634 

45,829,135 

19,235,043 

68. 792, 709 

134,212,135 

20,755,160 

15,061,270 

100,002,958 

66. 669. 963 

65. 189. 964 
86,110,971 
15,787,819 

765,812 

58,904 

41,088 

1,304, r>5 

606,980 

131,919 

274, 181 

109,647 

160,004 

802,381 

1,213,890 

18,958,555 

21,850,003 



1,087,461,440 



Shipped out 

of county 

where grown. 



Bushels. 

97,086 

180,816 

576,026 

463,066 

135,200 

699,681 

4,782,201 

4,888,964 

16,016,797 

8,014,813 

9.758,883 

20,591,958 

20,759,794 

11,982,612 

24.614,061 

8,187,860 

22, 194, 897 

21,046,122 

10,858,208 

49,212,972 

19,833,046 

83,973,810 

6,828,216 

86,462,644 

88.878,709 

9,987,426 

63,056,835 

128.888.126 

12, 182, 877 

12,124.684 

127,276,492 

48.487.246 

44,421,191 

112,205,204 

14.033,617 

344, 615 

23,388 

17,800 

603,914 

171,199 

20,296 

76, 148 

28,496 

83,940 

49,671 

280,128 

17,986,321 

22,942,508 



954,268,217 



Per cent. 
19 
24 
27 
29 
40 
83 
28 
42 
88 
68 
46 
48 
61 
64 
62 
48 
68 
68 



Bushels. 



21,834 

47,908 

8,380 



841,686 

1,985,493 

2,912,146 

2,161,664 

7,212,718 

6,147,990 

2,085,274 

1, 109, 492 

1,898,389 

199.210 

1,256.815 

1,985,483 

645, 169 

19,138,878 

1,988,806 

16,986,906 

958.821 

10,417.870 

20,921,997 

2,689,838 

40,151.119 

164,860,156 

2,255,996 

2,926,686 

63.638,246 

9,091,359 

18,845,854 

122,642,897 

8,771,010 

88,291 



120,788 

28,346 

1,460 



3,183 

4,849 

4,957 

280,128 

9,236,219 

16,933,752 



651,634,734 



Average yield per acre of com in the United StateSf 1895-1904, by States. 



States and Territories. 



Maine 

New Hampshire 

Vermont 

Massachusetts .. 
Rhfide Island .. . 

Connecticut 

New York 

New Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virginia 

North Carolina . 
South r^irolina.. 

Georgia 

Florida 

Alabama 

Mississippi 



1896. 


1896. 


Btish. 


Bush. 


42.0 


87.0 


40.2 


42.0 


45.6 


41.0 


43.9 


48.0 


80.9 


84.0 


87.9 


88.0 


85.6 


84.0 


83.0 


83.0 


88.5 


40.0 


21.0 


22.0 


26.8 


32.0 


18.6 


21.5 


14.5 


12.0 


11.1 


9.0 


13.0 


11.0 


11.2 


10.0 


1.5.9 


12.5 


15.8 


13.5 



1897. 1898. 



~r 



Bush. 
87.0 
84.0 
85.0 
82.5 
81.0 
81.6 
81.0 
31.6 
36.0 
29.0 
83.0 
18.0 
13.0 

9.0 
11.0 

8.0 
12.0 
14.6 



Btish. 
40.0 
41.0 
48.0 
40.0 
84.0 
87.0 
83.0 
87.0 
87.0 
25.0 
81.0 
22.0 
14.0 
10.0 
9.0 
9.0 
15.0 
18.0 



1899. 


1900. 


Bush. 


Bush. 


36.0 


36.0 


39.0 


87.0 


36.0 


40.0 


80.0 


88.0 


81.0 


82.0 


89.0 


88.0 


81.0 


32.0 


39.0 


33.0 


82.0 


2.5.0 


22.0 


24.0 


32.0 


26.0 


20.0 


16.0 


13.0 


12.0 


9.0 


7.0 


10.0 


10.0 


10.0 


8.0 


r2.o 


11.0 


16.0 


11.0 



1901. 



Bush. , 
89.4 
38.5 
40.0 
40.5 , 
32.1 I 
89.0 
83.0 I 
36.9 
35.0 
30.0 
34.2 
22.2 
12.0 

6.9 
10.0 

9.0 
10.9 
10.9 



' I 



1902. 


1903. 


1904. 


Bush. 


Bush. 


Bush. 


21.7 


80.2 


89.7 


28.8 


21.0 


27.8 


21.8 


28.4 


36.9 


81.3 


24.0 


86.0 


28.4 


80.1 


84.1 


31.5 


22.4 


38.9 


2.5.0 


25.0 


27.8 


84.5 


24.0 


38.0 


36.1 


81.2 


84.0 


28.0 


27.5 


30.4 


32.4 


28.7 


33.4 


22.0 


21.8 


23.3 


13.9 


14.7 


15.2 


10.4 


10.3 


12.4 


9.0 


11.7 


11.9 


8.6 


9.9 


10.7 


8.4 


14.8 


15.0 


11.5 


18.4 


19.1 
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Average yield per acre of com in the United States^ 189S-1904, by Slate* — ContinaecL 



states and Territories. 


1895. 


1896. 

Bush. 
13.0 
9.5 
13.5 
28.0 
30.0 
28.0 
41.0 
88.0 
85.0 
40.5 
37.0 
30.5 
39.0 
27.0 
28.0 
37.5 
26.0 
36.0 
26.0 
26.0 
16.0 
16.0 


1897. 

Bush. 
17.0 
18.5 
16.0 
21.0 
24.5 
23.0 
82.5 
31.5 
80.0 
82.5 
33.0 
26.0 
29.0 
26.0 
18.0 
30.0 
24.0 
17.0 
18.0 
12.0 
19.0 
27.0 


1896. 


1899. 


1900. 


1901. 


1902. 


1908. 


1904. 


I/ouiiiiana 


Bush. 
18.8 
26.4 
21.5 
25.0 
24.2 
31.2 
82.6 
83.8 
32.8 
87.4 
81.8 
81.2 
35.1 
36.0 
24.3 
16.1 
11.1 
21.3 
25.0 
27.5 
20.7 
27.2 


Bush, 
18.0 
'25.0 
20.0 
26.0 
29.0 
81.0 
37.0 
34.0 
36.0 
30.0 
35.0 
32.0 
35.0 
'26.0 
16.0 
21.0 
28.0 
19.0 
28.0 
16.0 
18.0 
21.0 


Bush, 
18.0 
18.0 
20.0 
20.0 
26.0 
21.0 
36.0 
25.0 
88.0 
86.0 
35.0 
83.0 
31.0 
26.0 
27.0 
28.0 
26.0 
28.0 
23.0 
22.0 
17.0 
20.0 


Bush. 
17.0 
18.0 
19.0 
20.0 
27.0 
26.0 
87.0 
36.0 
38.0 
37.0 
40.0 
33.0 
38.0 
28.0 
19.0 
26.0 
27.0 
16.0 
16.0 
84.0 
19.0 
22.0 


Bush. 
13.7 
11.6 

8.1 
14,2 
23.0 
15.6 
26.1 
34.5 
19.8 
21.4 
27.4 
26.3 
25.0 
10.1 

7.8 
14.1 
21.0 
22.6 
26.0 
89.5 
17.1 
31.6 
18.0 
19.4 
23.0 
17.5 
20.8 
31.0 

7.3 
12.0 


Bush. 
12.5 
8.1 
21.3 
21.9 
26.5 
27.0 
38.0 
26.4 
37.9 
88.7 
28.2 
22.8 
32-0 
89.0 
29.9 
32.3 
18.9 
19.4 
22.0 
19.8 
16.5 
22.0 
20.2 
20.1 
24.7 
28.0 
23.4 
80.5 
25.8 
24.9 


Bush. 
20.6 
24-2 
20.9 
23.5 
22.6 
26.6 
•29.6 
83.5 
33.2 
32.2 
29.3 
28.3 
28-0 
32.4 
25.6 
26.0 
27.2 
26.2 
24.1 
19.4 
19.8 
24.0 
22.4 
21.4 
34.5 
23.1 
25.8 
30.7 
28.3 
27.7 


Busk. 
19.9 


Texas 


22.6 


Arkansas 


21.6 


Tennessee 


25.0 


W€«t ViTiflnia 


25.8 


Kentucky 


26.9 


Ohio 


32.S 


Michigan 


28-6 


Indiana 


81. 5 


Illinois 


36.5 


Wisconsin 


29.7 


Minnesota 


26.9 


Iowa 


82-6 


Missouri 


26.2 


Kansas 


ao.9 


Nebraska , 


32.8 


South Dakota 


28.1 


North Dakota 


21.2 


Montana 


22.2 


W voming 


S2.5 


Colorado 


20 5 


New Mexico 


22.7 


Arizona 


23 8 


UUh 


2U.3 


25.0 


22.0 


2i.6 


20.0 


20.0 


83.2 


Idaho 


29.3 


Washington 


17.1 
26.4 
84.5 


14.0 
22.0 
87.0 


18.0 
25.0 
81.5 


12.0 
24.0 
26.0 


28.0 
22.0 
27.0 
19.0 


20.0 
23.0 
25.0 
26.0 


24.7 


Oregon 


28.8 


California 


•2S.6 


Oklahoma .*. 


28.1 


Indian Territory 










32.4 


















General average 


26.2 


28.2 


28.8 


24.8 


25.8 


25.3 


16.7 


26.8 


25.5 


26.8 



Average value per acre of com in the United States^ based upon farm value December I, 

1895-1904, by StaU$. 



SUtes and Territories. 



Maine 

New Hampshire 

Vermont 

Massachusetts .. 
Rhode Island . . . 

Connecticut 

NewYork 

New Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North Carolina. . 
South Carolina.. 

Georgia 

Florida 

Alabama 

Mi8siN8ippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

WI.«H;on8in 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota... 
North Dakota . . . 

Montana 

Wyoming 



1895. 


1896. 


122.68 


817.89 


20.60 


18.90 


21.89 


15.58 


22.83 


19.78 


17.30 


16.66 


19.33 


15.96 


16.02 


12.92 


18.86 


11.88 


18.07 


18.20 


7.14 


5.50 


9.92 


10.24 


6.88 


6.88 


5.51 


4.44 


5.11 


4.14 


5.33 


4.78 


5.26 


5.30 


5.88 


5.63 


5.85 


5.94 


7.24 


5.85 


8.18 


8.90 


6.88 


4.99 


6.75 


6.44 


9.68 


10.20 


8.42 


7.00 


8.80 


8.61 


10.82 


9.12 


7.64 


6.65 


8.23 


7.29 


9.54 


8.14 


6.24 


5.79 


6.82 


5.46 


7.20 


6.40 1 


4.62 


5.04 


2.90 


4.88 


2.55 


4.68 


5.11 


8.75 


18.75 


15.60 


15.67 


19.50 



1897. 



$n.39 
15.80 
15.05 
15.28 
16.74 
15.48 
12.40 
11.97 
22.24 
8.70 
9.90 
6.84 
5.59 
4.41 
5.28 
4.40 
5.52 
6.58 
7.65 
7.58 
6.40 
7.56 
9.80 
8.05 
8.12 
8.50 
6.80 
6.88 
8.25 
6.24 
4.93 
6.24 
3.96 
5.10 
5.04 
5.44 
11.70 
6.00 



1896. 


1899. 


819.20 


$18.00 


18.86 


19.11 


18.92 


16.92 


19.60 


18.36 


21.76 


16.43 


19.24 


19.60 


14.19 


13.95 


14.80 


15.60 


14.80 


18.12 


7.75 


7.48 


10.85 


11.52 


7.70 


7.60 


6.02 


6.11 


4.60 


4.50 


4.32 


5.00 


4.50 


5.30 


6.15 


5.64 


7.02 


7.36 


7.88 


7.92 


8.50 


6.48 


5.80 


7.60 


7.54 


7.80 


10.78 


11.70 


8.87 


7.77 


9.99 


10.80 


11.56 


9.00 


9.00 


10.26 


7.50 


9.86 


9.80 


10.50 


7.68 


7.92 


8.05 


7.13 


7.02 


7.80 


4,16 


6.75 


4.62 


6.44 


6.44 


6.76 


6.84 


7.59 


18.48 


1L96 


8.80 


9.46 



1900. 1901. 



819.80 

20.72 

20.00 

20.52 

21.44 

20.90 

15.04 

14.85 

lL'-«5 

9.12 

10.66 

7.84 

6.84 

4.48 

5.70 

4.80 

6.88 

6.88 

8.50 

8.46 

8.17 

9.80 

13.50 

10.40 

12.58 

13.32 

12.16 

11.84 

13.20 

9.57 

10.26 

8.96 

6.08 

8.06 

7.83 

6.72 

8.85 

20.40 



129.94 

80.03 

29.20 

30.78 

24.40 

-29.25 

28.76 

24.85 

21.70 

17.10 

19.84 

18.10 

8.76 

5.80 

8.20 

7.65 

8.89 

8.07 

10.27 

9.28 

6.56 

9.23 

14.95 

9.52 

14.88 

17.94 

10.89 

12.20 

14.25 

U.83 

13.00 

6.77 

4.91 

7.61 

9.45 

10.40 

22.60 

28.44 



1902. 



ffl6.06 

17.01 

14.82 

23.16 

22.15 

23.31 

16.76 

19.82 

20.94 

13.72 

16.52 

11.44 

8.84 

7.18 

I 6.57 

I 6.62 

5.63 

7.02 

8.25 

5.35 

ia44 

, 10.29 

14.81 

11.34 

15.96 

13.73 

18.64 

I 18.93 

14.10 

I 9.12 

10.56 

12.87 

10.17 

9.69 

7.75 

8.78 

15.84 

11.68 



190S. 



$19.98 

13.28 

14.51 

15.84 

24.88 

15.01 

15.00 

13-68 

17.78 

18.48 

14.64 

11.55 

8,97 

7.11 

8.07 

7.23 

8.44 

9.94 

11.95 

11.62 

ia66 

11.52 

14.46 

14.90 

18.91 

15.41 

11.95 

11.59 

12.60 

10.75 

10.64 

11.02 

9. -22 

7.28 

9.52 

ia58 

14.94 

U.25 



1904. 



932.16 
19.66 

25.92 
28.64 
28.40 
17-47 
22.04 
20.06 
14.90 
16.70 
13.76 
9.42 
8.68 
&45 
8.03 
9.00 
10,70 
11.S4 
11.75 
11.45 
12.50 
1619 
18.18 
14.96 
14.87 
1X91 
14. 2S 
13.66 
9.68 
10. ?6 
11.53 
8.57 
10.82 
10.12 
8.48 
15.10 
18. 5S 
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Average value per acre of com in the United States^ based upon farm value December 1, 
1895-1904, by *Sta/««— Continued. 



States and Territories. 


1896. 


1396. 


1897. 


1898. 


1899. 

17.31 
11.60 


1900. 


1901. 


1902. 1903. ' 1904. 


Colorado , 


S8.49 
16.23 


15.76 

8.80 


•7.22 
15.66 


17.20 
11.76 


$9.12 
14.06 


$12.66 
24.33 
16.20 
17.46 
l.<i.80 


$9.73 '$10.69 $11.07 


New Mexico 


17. 16 18. 00 17. 71 


Arizona 


20.40 20.16 21. (i6 


Utah 


9.95 


12.76 


12.10 


12.«) 


11.80 


12.60 


13.47 
15.31 
14.95 
15.44 
23.49 
10.06 
10.71 


14. 98 23. 90 


Idaho 




19. 67 20. 51 


Waiihington 


6. at 
14.62 
18.29 


7.98 
12.32 
19.61 


9.90 
18.25 
17.64 


5.04 
14.40 
16.12 


12.65 
14.08 
16.20 
8.80 


ii.so 1 10-1.^ 


12. 70 16. 30 


Oregon 


18.11 
15.25 
6.76 


11.86 

21.08 

6.55 

9.12 


17.29 i 17.67 


Calnomla 


22.72 1 22.31 


Oklahoma 


8.85 I 10.96 


Indian Territory 








10.80 12.96 
















General average 


6.64 


6.06 


6.26 1 7.10 


7.66 


9.02 


10.09 


10.81 


10.82 11.79 



Average farm price of com per bushel in the United States, December i, 1895-1904, by States, 



States and Territories. 



Maine 

New Hampshire . 

Vermont 

MassachuAetts . . . 

Rhode Island 

Ck)nnecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina . . 
South Carolina .. 

Georgia 

Florida 

Alabama 

MLviasippi 

Louisiana 

Texas 

Arkansas , 

Tennessee 

West Virginia.... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

NebnLska 

South Dakota .... 

North Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory. 



1895. 



CenU. 
54 
51 
48 
52 
66 
51 
46 
42 , 
39 I 
84, 
87 I 
87 
38 
46 
41 
47 
37 
37 
40 
31 
82 
27 , 
40 
27 1 
27 
32 I 



20 
18 I 
20 
19 
18 I 

23 ' 

24 , 
76 I 
67 I 
41 I 
56 
75 1 
49 , 



1896. 



1897. 



CenU. 
47 
45 
38 
46 
49 
42 



83 
25 
32 I 
82 > 

87| 
46 , 

53 

45 ' 

44 

45 

41 

37 

28 

34 

26 

21 

24 

19 

18 

22 

19 

14 

20 

18 

13 

18 

25 

60 

78 

36 

55 



61 



40 , 
66 I 
53 ' 



1896. 



CenU. 
47 
46 
43 
47 
64 
49 
40 
88 
34 
30 
30 
38 
48 
49 i 
48 I 
65 
46 
46 
45 
41 
40 
86 
40 
86 
26 
27 
21 
21 
25 
24 
17 
24 
22 , 
17 
21 
S2 ! 
65 I 
50 
88 ' 
58 



56 



CenU, 
48 
46 
44 
49 
64 
62 
48 
40 
40 
81 



1899. 



65, 

53 

56 



CenU. 
50 
49 
47 
61 
63 
50 
46 
40 
41 
34 
36 
88 
47 
50 
60 
63 
47 
46 
44 
86 
38 
39 
45 
37 
30 
86 
27 
26 
80 
24 
23 
30 
25 
23 
26 
33 
62 
43 
43 
68 



69 



General average . 



26.3 I 21.5 I 26.3 , 28.7 



55 
56 
60 
64 
67 
56 
47 
45 
46 
38 
41 
49 
67 
64 
57 
60 
68 

68 1 

60 : 

47 
43 
49 ' 

60 I 
40 I 
34 
37 I 
32 

82 ' 

83 I 
29 I 
27 , 
32 I 
32 
81 I 
29 
42 I 

69 1 
60 
48 
64 



1901. 


•.902. 


1908. 


Cents. 


CenU. 


CenU 


76 


74 


66 


78 


78 


63 


78 


68 


62 


76 


74 


66 


76 


78 


81 


75 


74 


67 


72 


67 


60 


66 


56 


67 



85.7 



67 


OB 

49 


68 


51 


59 


62 


73 


60 


84 


69 


82 


78 


85 


77 


77 


67 


74 


61 


75 


66 


80 


66 


81 


49 


65 


47 


65 


54 


61 


42 


57 


42 


52 


62 


55 


36 


57 


36 


62 


50 


45 


40 


62 


38 


67 


38 


63 


84 


64 


30 


45 


41 


46 


46 


90 


72 


72 


59 


74 


59 


77 


78 


90 


101 


90 


67 


60 


62 


58 


65 


57 


66 


68 


77 


76 


39 


76 


43 


60.5 


40.3 



1904. 



CenU. 
81 
72 
78 
72 
84 
78 
64 
58 
69 
49 
60 
69 
62 
70 
71 
76 
60 
56 
67 
62 
53 
60 
64 
49 
46 
62 
41 
89 
46 
36 
38 
44 
41 
33 
36 
40 
68 
57 
64 
78 
91 
72 
70 



61 
78 
39 
40 



42.5 1 44.1 
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Freight raUs^ avercigefor com, in cenU, St, Loui$ to New OjrleanSj by river. 





Perlnubel. 1 




Per bushel. , 1 


Per bushel. ' ^ 








1 
Low High 1 


Year. 




Sacks. 

per 100 i Year. 


Sacks. 

Low 1 High ;ptL'«> 


Year. 


Sacks. 


Year. 


Low 1 High 


per 100 
lbs. 




, water, water. 
6.32 ; 8.42 




water. 
7.63 


water.; ^^ 

! 1 


water, water. 






1869.... 


1877.. 


8.69 ! 20.04 ' 1886 


5.00 7.00 


16.00 1896 


13.00 


1870. . . . 


9.23 , 13.66 


1878.. 


4.96 ; 8.93 


17.36 1887 


5.00 


7.00 


18.25 , 1896 


14.54 


1871.... 


6.71 16.29 


1 1879.. 


5.00 11.00 


18.00 , 1888 


5.00 


7.50 


15.00 1 1897 


10.83 


1872.... 


9.79 19.04 , 


1880.. 


7.00 


9.50 


19.00 : 1889 


5,00 


7.00 


17.98 I 1898 


10.00 


1873.... 


6.15 1 9.67 


1 1881.. 


4.00 


8.00 


20.00 1 1890 


5.00 


7.00 


15.66 


1899 


10.00 


1874.... 


4.95 8.09 


, 1882.. 


5.50 


7.00 


20.00 1891 


5.00 


7.80 


16.28 


1900 


10.00 


1875.... 


4.87 , 10.01 


1 1883.. 


5.00 


7.00 


17.76 1 1892 


5.00 


7.00 


16.87 


1901 


10.00 


1876 


5.02 11.30 

1 


1884.. 
1885.. 


5.00 
5.00 


7.00 
7.00 


14.00 1893 






17.54 
17.14 


1902 

1908 

1904 


10.00 




15.00 1894 






10.00 










(») 



a No shipment. 
Freight rates, average for com, in cents per bushel, Chicago to New York. 



Year. 


By lake 
and canal .a 


By lake 
and rail. 


By all rail. 


Year. 


By lake 
andcanal.a 


By lake 
and rail. 


By aU ndl. 


1875 




11.84 
9.68 
13.42 
10.45 
12.20 
14.43 
9.42 
10.28 
11.00 
8.50 
8.01 
11.20 
11.20 
10.26 
8.19 


19.60 
14.12 
18.03 
16.89 
14.56 
17.48 
18.40 
18.60 
15. 12 
12.82 
12.82 
14.00 
14.70 
18.54 
12.60 


1890 


5.93 
6.32 
5.95 
7.18 
4.98 
4.50 
5.75 
4.53 
8.81 
5.08 
4.07 
4.61 
4.83 
4.85 
68.68 


7.82 
7.63 
7.21 
7.97 
6.60 
6.40 
6.15 
6.92 
4.41 
5.8S 
4. 72 
5.16 
6.51 
5.78 
4.82 


11.36 


1876 


8.75 
9.59 
8.83 
10.49 
18.41 
7.77 
6.72 
8.03 
6.55 
6.80 
8.45 
8.50 
6.71 
6.32 


1891 


14.00 


1877 


1892 


12.96 


1878 


1898 


13.66 


1?<79 


1894 


12.32 


1880 


1895 


10.29 


1881 


1896 


laso 


1882 


i 1897 


11.43 


1883 


, 1898 


9.80 


18H4 


1 1899 


10.08 


18K5 


' 1900 


9.19 


1886 


1901 


9.21 


1887 


1902 


9.94 


1888 


1908 


10. M 


1889 


1904 


ia88 









olnelodteg Buffalo charges and tolls. 



6 Exclusive of Buffalo charges. 



Grain in Fasmxrs' Hands, March 1, 1905. 

The report of the Bureau of 8tati(4io8 plaoad the estimate of com in farmerB* hands 
on March 1, 1905, about 954,000,000 bushels, or 38.7 per cent of last year's crop, 
against 37.4 per cent of the crop of 1903 on hand on March 1, 1904, and 41.6 per cent 
of the crop of 1902 on hand at the corresponding date in 1903. 

The amount of wheat remaining in farmers' hands was about 111,000,000 bushels, 
or 20.1 per cent of last year's crop, as compared with the 20.8 per cent of the crop of 
1903 on hand on March 1, 1904, and 24.5 per cent of the crop of 1902 on hand at the 
corresjKjnding date in 1903. 

Of oats there were reporte<l to be about 347,000,000 bushels, or 38.8 per cent of 
last year's crop, still in farmers' hands, as compared with 34.9 per cent of the crop 
of 1903 on hand on March 1, 1904, and 36.9 per cent of the crop of 1902 on hand at 
the corresponding date in 1903. 



Digitized 



by Google 



STATISTICS OF CORN. 



688 



2^ 

t 

i 









1-1 i-l IH rH .-I O 



8 8822SJ:J:;S 



S SSSSSS^SJ 






il^s^iSSi^iss ss^SI^^^^fsis ^^^^^^isssss^ 



i'sssSsssSss^gss sSiSis^^SsSs «S?:?^iiiSio?i 






£ 






I, 



i. 



isssosS^s^sii^S ti^^^^^Bz^^^ ^Jg^^^sissiR 



5 15 S?S Sis S i^is g ^^S § H§f ?!? I§? S8 i§ 9 ^55 5s; S £ s s 






? Iss ^s SSss ^ ?s is s iSf 5f 5^55 ?? s ^ 5 2? SJ ?s g s s s 



i Sis8 S Ss S ^S S Is Is is § ^is iSs i 8 ^8 5 5^ 5s 3 S 5 U 



Jg&SSSi'ii^S^S S«?55I55:5SI?5?§S ^^^isUsSS^S? 



sSgs^Iss^g^Sssss §i«!3^i«5&S5S ggig^H^^silssi 



i^SSIg^SIs^lIH S^^5iS5g^!§5;^55 l*i8l*fUsigS5S 



i iSs §8 is; s ii^^i ^ s Sgg ^§5 ^5i9 §'5 5§s'i fi^fis s'^s 



3 f !Si ^5535^5! 5: ? f 5i§ lijf g 5: ^5 S"?? 5? s s s ?s s is If? 



J 3lf 5} J? il'^iiiii ii? i^J 5^ ^^s ^ 55 i^^'?^ iis i s i§ 



I 



sify.-«;JPl§i i2|dJiil2l§i §2|5>;-Jlll-i 
il|^|ili||gi iflllitlflli i|||l§3|l||| 

^^:Z^^.^^<J,OU^Ci *feg^S^^-<(»05^.Q ^f^^<^^^<^0'APk 



Digitized 



by Google 



684 TEABBOOK OF THE DEPABTMENT OF AGBICULTURE. 



I « . ^- I !§:$j!5SSSSSSSS §£a^^8SS5gSS SS!$$$?SgSSg« 
I i:^ if I -;^^„-^^^^^„-^-^ ^^^^^^^^^^^^ ^•^•^•^^^^^^^•^^ 

|^|ffl| * 






SSS39S£S9^^9^ SgU:::;^§^^S!;:S^3 ^SSSS^^^^S^S^S 



i |S8§SS5SsiS?5 55«5?SSS2$?$ i?5S32SS:SS5S5 



5SSSlS3S2Ss5f 5l58s5s?55g!S5^g f ^SSgSJ^'ssis? 



p 
c 



I 



35 



5 i 



\i 



i^SS^SSS^^SSS^ 9S^99SSSSS$$ ?$^S2SZ^?.S3!;: 






|3ssss?$ssss& ?95^52sss§55 wssslssiss^ 



?Js5SSSS5S§5 505555«2$9« 555f5%!JSS22§ 



|fiS5£fssisS2 555;5l5sS3S55§§ ??SSSSSSSSS2 






x: I ^: 



liSS^^t^^SSSS S2§SS2SSSS29 2ZS^Z2SSS 






-M- 



5 



iSJisSSSSSH S$522S222S 



ss 



s$ 






S3&S$SSSS33S 



Isfsssisfssis sifslssssi'^f iszlsssssszs 



^ 



Iji 



I ^11 



ifl 



SSii 



Digitized 



by Google 



STATISTICS OP WHEAT, 



685 



Monthly average prices of com in Chicago.*'^ 
[Cents per bushel.] 



a This table exhibits average cash prices for the past twelve years. The monthly prices are means 
between the lowest and highest prices for each month, and the yearly prices are the averages of the 
monthly averages. 

WHEAT. 

Wheat crop of countries namedf 1900-1904. 



Countries. 



United States 

Ontario 

Manitoba 

Rest of Canada 

Total Canada 

Mexico 

Total North America . . 

Chile , 

Aigentina 

Uruguay , 

Total South America . . 

Great BriXain 

Ireland 

Total United Kingdom. 

Norway , 

Sweden 

Denmark 

Netherlands 1... 

Belgium 

France 

Spain 

Portugal 

Italy 

Switzerland 

Qermany , 

Austria 

Hungary 

Croatia-Slavonia 

Bosnia-Herzegovina 

Total Austria-Hungary, 

Roomania 

Bulgaria 

Servia 

Montenegro 

Turkey in Europe* 

Greece 



1900. 



Bushels. 
522,280,000 



31,265,000 
13, 436, 000 
9,000,000 



63,701,000 



12,429,000 



588,360,000 



12,000,000 

101,655,000 

6,891,000 



120,546,000 



54,299,000 
1,682,000 



55,981,000 



800,000 
5.380,000 
3,604,000 
4,671,000 
18,788.000 

826,083,000 

100,708.000 
8,000.000 

133,741.000 
4,200,000 

141,139,000 



40,929,000 

141,202,000 

11,036,000 

1,750,000 



194,916,000 



56,663.000 
27,000,000 

8,135,000 

220,000 

20,000,000 

7,050,000 



1901. 



BuahOg. 
748,460,000 



22,118,000 
52,094.000 
16,000,000 



90,212,000 



12,021,000 



850,698,000 



9,000,000 
74,753,000 
3,664,000 



87,417,000 



1902. 



Bushels. 
670,063,000 



26,904,000 
64,750,000 
17,000,000 



98,654,000 



8,477,000 



777,194,000 



12,000,000 

56,380,000 

7,604,000 



75,984,000 



54,111,000 
1, 470, 000 



55,581,000 



300,000 

4,193,000 

942,000 

4,231,000 

14, 143, 000 

310,938,000 

136,905,000 

10,000.000 

164,687,000 

4,400.000 

91,817,000 



44,027,000 

123,936,000 

10,693,000 

2,000,000 



180,656,000 



72,386,000 
24,000,000 

8,102,000 

200.000 

22,000,000 

6,400,000 



58,463,000 
1.602,000 



60,065,000 



265,000 

4,757,000 

4,5:8,000 

5,105,000 

14,521,000 

327,841,000 

133,523,000 

10,400,000 

159,000,000 

4,200,000 

143,315,000 



1908. 



Bushds. 
687,822,000 



22,683,000 
41,881,000 
20,000,000 



88,964,000 



12,000,000 



733,786,000 



13,000,000 

100,686,000 

5,240,000 



118,876,000 



49,144,000 
1,176,000 



50,320,000 



307,000 
5,647,000 
4,461,000 
4,258,000 
12,360,000 

364,320.000 

128, 979, 000 
8,000,000 

179,200,000 
4,000,000 

130.626,000 



49,655,000 

170,884.000 

12,017,000 

2,300,000 



234,856,000 



46,198,000 

161,958,000 

14,664,000 

8,923,000 



226,743,000 



76,220,000 
34,642,000 
11,409,000 
200,000 
25,000,000 
7,000,000 



73,700,000 
38,581,000 
10,885,000 
200,000 
26,000,000 
8,000,000 



1904. 



Bushels. 
652,400,000 



13,080,000 
40,897,000 
28,000,000 



76,427,000 



12,000,000 



640,827,000 



18,000,000 

120,598,000 

7,000,0C0 



140,598,000- 



88,OI3,0b0 
1,040,000 



39,063,000 



800,000 

6,417,000 

4,000,000 

4,300,000 

12,500,000 

296,606,000 

110,000,000 

4,000,000 

/ 150, 400, 000 

4,000,000 

139,808,000 



53, r>46. 000 

187,078,000 

10,274,000 

3,000,000 



203,998.000 



53,738.000 
42,000,000 

9,186,0C0 

200,000 

23,000.000 

7,000,000 



Digitized 



by Google 



J 



636 YEARBOOK OF THB DEPARTMENT OF AGRICULTURE. 
IMieat crop of countries namedy 1900-1904— Gon^nnedL. 



Countries. 


1900. 


1901. 


1902. 


1908. 


1904. 


Russia proper 


BuahtU. 

319,193.000 

19,722,000 

56,948,000 

159,000 


Bu9hdt. 

819,991,000 

14,409,000 

67,232.000 

140.000 


BfuheU. 

463,258.000 

20.849.000 

77.069.000 

79.000 


ButMs. 

454,596.000 

19,255,000 

77,941,000 

150.000 


BuA^9. 
514.123.000 


Poland 


21.241,000 


North Caucasus 


S1,132,CP00 


Finland 


1.^,000 






Total Russia in Europe . . . 


896,022.000 


401,772.000 


560.755,000 


651.942,000 


616, M6, 000 


Total Europe 


1,507.696.000 


1,518.558.000 


1,817,602.000 


1.828.419.000 


1,726,177.000 


Siberia 


20,172.000 
6,959,000 
85,000,000 


16.504,000 
9.645.000 
85.000,000 


80,796,000 
15,897,000 
88,025.000 


48.670.000 
20.995,«» 
40.487.000 


85, 3^^ OCX) 


Central Asia 


12.67^2,000 


Transcaucasia 


42,000,000 






ToUl Russia in AsU 


62,181,000 


61,149,000 


84.718,000 


110,102.000 


90,060,000 


Turkey in Asia 


30,000,000 

1,447,000 

16,000,000 

200,000.000 

21,688,000 


80,000,000 

1,948,000 

15.200,000 

264,825,000 

22,467,000 


85,000,000 

1.181.000 

13.600.000 

227.880.000 

20.000.000 


83,000.000 

812,000 

16,000.000 

297.601.000 

21.000,000 


83,000,000 


Cyprus 


2.283.000 


Persia 


16.000,000 


British India 


357,102,000 


Janan 


21.000,000 






Total Asia 


331.266,000 


895,674.000 


881,879,000 


478,615,000 


619,505.000 






Algeria 


23.000,000 
4.872,000 

13.000,000 
2,000,000 


23.000,000 
4,428,000 

12,000,000 
2.000,000 


88.804.000 
4.127.000 

12.000.000 
2.000,000 


80,000,000 
7,523,000 

11.000,000 
2.000.000 


25.067.000 


Tunis 


10.519,000 


Egypt 


12.000.000 


Cape Colony 


2.000.000 






Total Africa 


42,872,000 


41.428.000 


51,981,000 


50.623.000 


50.606,000 






West Australia 


1,018,000 
8,720.000 
634,000 
14.033,000 
15,718,000 
1,136,000 
8,852,000 


799.000 
11,608.000 
1,232,000 
16,688,000 
18,410,000 
1,145,000 
6.788,000 


968.000 
8.265.000 
1.746,000 
15,275.000 
12.510.000 
994.000 
4.174,000 


1.017,000 
6.555,000 
6,000 
1,685,000 
2,660,000 
905,000 
7,693,000 


1,985,000 


South Australia 


13,626,000 


Queensland 


2.514.00D 


New South Wales 


28,196,000 


Victoria 


29,425.000 


Tasmania 


791,000 


New Zealand 


8, 140. CO) 






Total Australasia 


50,111,000 


66,610,000 


48,927.000 


20,461,000 


84,627,000 







RECAPITULATION BY CONTINENTS. 



North America , 588,860,000 

South America I 120,546,000 

Europe il, 507, 596, 000 

Asia 381,266,000 

Africa 42,872,000 

Ausiralasla 50,111,000 



Total. 



2,640,751,000 



850,696,000 

87,417,000 

1,518,553,000 

895,574,000 
41,428,000 
56,610,000 



777,194.000 

76,984.000 

1.817,602,000 

881,879,000 
51,981,000 
43,927,000 



733.786,000 
118,876,000 
1,828,419,000 
478,515,000 
60.523.000 
20.461,000 



640.827.000 
140.598.000 
1.726,177.000 
519,505.000 
50.606.000 
.84,627.000 



2,945,276,000 13,148,517,000 ,3, 230, 580. 000 I 8.162.840,000 



Worlds » tnsible supply of wheats first of each month, for ten years.^' 



Month. 



July 

August . . . 
Beplember 

October 

November 
December 
January .. 
February . 

March 

April 

May 

June 



1895-1896. 



Bushels. 
160,303,000 
168,042,000 
152,276,000 
176,584,000 
209.859,000 
218,796,000 
224.778,000 
202,832,000 
191,905,000 
180,627,000 
161,149,000 
147,564,000 



1896-1897. 



Bushels. 
137,454,000 
124,292,000 
126,485,000 
151,271,000 
190,559.000 
202,329,000 
184,616,000 
173,496,000 
155,533.000 
139,049,000 
121,491,000 
106,911^000 



1897-1898. 



Bushels. 
88.378,000 
77,690,000 
87,075.000 
119,162,000 
189.321,000 
156,016,000 
157,008,000 
151,717,000 
140,571.000 
132.037,000 
111.238,000 
109,845,000 



1898-1899. 



Bushels. 
86,773,000 
70,101,000 
66,511,000 
83.090,000 
106.886,000 
135,846.000 
147,197.000 
146.458.000 
151.124,000 
144,950.000 
139,521,000 
186,952,000 



189»-190a 



Bushels. 

140,299.000 
184.525,000 
142.595.000 
162,877,000 
191,189.000 
208.477.000 
200.388,000 
190.535,000 
181.527.000 
184,141.000 
175.776.000 
159.405,000 



a From Broomhall's Com Trade News. 
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WorlcTs visible supply of wheats first of each monlhy for ten years — Continued. 



Month. 



July 

August . . . 
September 
October... 
November 
December 
Januar>' .. 
Febniary . 

March 

April 

May 

June 



1900-1901. 1901-1902. 1902-1903. 190»-1904. 1904-1905. 



Bushels. 
149,^39,000 
150,193.000 
164. 629, 000 
188,200.000 
200,892,000 
203,237,000 
200,534,000 
197.851,000 
192,749,000 
187,817,000 
171,753,000 
152,518,000 



Bushels. 
135,692,000 
132,379,000 
141,071,000 
159,465.000 
169,854,000 
202,108,000 
200,990,000 
202,278,000 
191,877,000 
179,789,000 
155,486,000 
131,255,000 



Bushels. 
103,671,000 

98.914,000 
102,364,000 
183,376,000 
163,491,000 
179,4K3,000 
174,640,000 
168,170,000 
163,658,000 
149,748,000 
127,088,001) 
112,963,000 



Bushels. 
95,820,000 
87,566,000 
%, 907, 000 
132,972.000 
145,618,000 
161,891,000 
167,712,000 
159,464,000 
152,035.000 
147,a'V9,000 
145,840,000 
183,190,000 



Bushels. 

118,073,000 

103,740,000 

115,183,000 

144.400,000 

170,240,000 

186,891,000 

178.710,000 

171,124,000 

165,370,000 



World* s exports of wheat and flour for five years, 1 900-1904. f^^ 
[Crop years ending August 1.] 



Country. 


1900. 


1901. 


1902. 


1903. 


1904. 


United States and Canada 

Russia 


Bushels. 
188,256,000 
58,960,000 
16,336,000 
79,408,000 
3.824,000 
7,040,000 
2,072,000 

15,944.000 


Bushels. 
249,192,000 
77,162,000 
40,368,000 
40,216,000 

5,056.000 
18,496,000 

4,424,000 

20,016,000 


Busfiels. 
261,248.000 
87, 448, 000 
44,152,000 
21,144,000 
15,600,000 
14,792,000 
1,352,000 

17,640,000 


Bushels. 
237,472,000 
134,176,000 

57,008,000 
b61,440,000 

27,192,000 

""2,' 992,' 666" 
9,856,000 


Bushels. 

142,1(M,000 

138, 160, 000 
56,952,000 

681,080,000 
56,968,000 
28,280,000 
4,936,000 

10,568,000 


Balkan Peninsula 


Areentina and Uruguay 


Australasia 


Austria-Hungary 


Chile. North Africa, Persia, 
Turkey-in-Asia, Cyprus, etc . . 


Total 


871,840,000 


454,920,000 


463,376,000 


530,136,000 


519,048,000 





a From Broomhall's Corn Trade News. 

<> Non-European quantities are included in the figures for the years 1903 and 1904. 

Visible supply of wheat in the United States and Canada, first of each month, for ten years. 

EAST OF ROCKY MOUNTAINS.a 



Month. 



July 

August . . . 
September 
October... 
November 
December 
January .. 
February . 
March.... 

April 

May 

June 



1895-1896. 



Bushels. 

53,568,000 

46,767,000 

44, 732, 000 

55,078,000 

75.598,000 

87,688,000 

97,769,000 

97,592,000 

94,538,000 

89,156,000 

80,890,000 

68. 773, 000 



1896-1897. 



Bushels. 

61,354,000 

58,414,000 

57, 588, 000 

63,956,000 

76,716,000 

76, 4 J3. 000 

73,270,000 

68,092,000 

61,664,000 

55,946,000 

49.684,000 

37,975,000 



1897-1898. 



Bushels. 

27,090.000 

23,798,000 

20, 362, 000 

31,508,000 

42, 609. 000 

49,859,000 

54,17.3,000 

51,105,000 

45,021,000 

40,577.000 

31,039,000 

27,479,000 



1898-1899. 



Bushels. 



18 ' 

11 

10 

22 

33 

45 

51 

61 

51 

51 

47 

42 



TOO 
100 
00 
100 
KX) 
KX) 
100 
KX) 
100 

too 

100 
KX) 



1899-1900. 



Bushels. 
46,544,000 
49, 155, 000 
48,087,000 
60,040,000 
77, 195, 000 
84,687,000 
89.252,000 
87,473,000 
83,935.000 
77,1 13. (KX) 
70,7(4.000 
67,617,100 



Month. 



1900-1901. 



July 

Augrust ... 
September 
October. . . 
November 
December 
Januarj' .. 
February . 

March 

April 

May 

June 



Bushels. 

59,0(i3,000 

60,398,000 

69,008,000 

76.071,000 

82,238,000 

89.591,000 

88,456.000 

86.324,000 

79,300.000 

73.879,000 

60,298,000 

47.109,000 



1901-1902. 



1902-1903. 



BUrShels. 

37,819,000 

40,924,000 

42,242,000 

63,790,000 

64,616,000 

85,631,000 

94,900,000 

88,800.000 

82,790,000 

73,576,000 

54,610.000 

37,676,00J 



KX) 
KX) 
KX) 
KX) 
KX) 
KX) 

«v. .v,*,,J00 

81.348.000 
76,336.000 
67,954.000 
52.5H.'),000 
36.040.000 



1903-1904. 



1904-1905. 




Bushels. 
21,131.000 
19, 508. 000 
20,905,000 
29,230.000 
48, 752, 000 
60,387,000 
61,240,000 
57,697,000 
62,907,000 
46,860,000 



a The figures for ntocks east of the Rocky Mountains represent 62 principal points of accumulation, 
including the Manitoba elevators and stocks afloat on laKes and canals, as reported by Bradstreet's. 
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Visible supply of wheal in the United Slates and Canada, first of each nunUh^ for ten 

years — Continued. 



PACIFIC COAST. 



Month. 



Month. 



1896-1896. 



1896-1897. 



I 



July 

AUfOMt 

September, 

October 

November 
December , 
January . , 
February . , 

March 

April 

May 

June 



Bushels. 
e,"^'" 100 



6, 
8. 
9, 
9, 
8, 
7, 
5. 
4, 
3. 
8. 
2. 



100 
100 
100 
100 

uo 

100 
100 
00 
100 
100 
00 



July , 

August ... 
September 
October . . , 
November 
December , 
January.., 
February . 

March 

April , 

May 

June , 



1900-1901. 



Bushels. 
6,908,000 
6,770,000 
7,483.000 

10,208.000 
9,983,000 

10,067,000 
8,686,000 
8,717,000 
6.^72,000 
6,325,000 
6.084,000 
4,672,000 



B 

1 
1 
2 

t 

C 

4 

S 
1 
1 
I 
1 



00 
00 
00 
00 

oo 

00 

oo 

00 

00 
00 
00 
00 



1897-1898. 



Bushels. 
1,112,000 
2.247,000 
4,651.000 
6.251,000 
7,391.000 
6,944,000 
6,661,000 
6,318,000 
4.424,000 
3,466.000 
3,061,000 
3,236,000 



1898-1899. 



Bushels. 
2,935.000 
2,608.000 
3,065.000 
4,671,000 
5,621,000 
6.269.000 
6,923.000 
6,030,000 
5,104,000 
4,321.000 
4,455.000 
3,635,000 



1899-1900. 



BusheU. 

3.409,000 
4,1.S8.000 
6.2K>,000 
8,N5S,000 
11.08n,000 
10,678.000 
9,022,000 
8.923,000 
7,814.000 
7,207.000 
7.(W),000 
6,9^,000 



1901-1902. 



Bushels. 
8,228,000 
3,936.000 
4,266,000 
6,235,000 
7,262.000 
7,378,000 
7,186,000 
6,621,000 
5.542,000 
5.428.000 
3,686,000 
3.139,000 



1902-1903. 



B 

a 

2 

a 

4 
4 

S 

4 
4 

a 
a 
a 

2 



1908-1904. 



19O4-190S. 



BusheU. 
1,775,000 
1,400,000 
1.798,000 
3,227,000 
3,447.000 
3,691,000 
3,282.000 
2,689.000 
2.930,000 
2.472,000 
2,078,000 
2,078,000 



BusheU. 

1,668,000 
1,351,000 
1.582.000 
4.106,000 
3.874,000 
3,7SS,000 
8,458,000 
3.051.000 
2,726.000 
2.486,000 



Statement showing the amount of wfieat in farmers* handsy risible supply of the United States 
and Canada^ and of the xcorld^ and pricey on March i, 1891-1905. 



Year. 


Stocks 

in farmers' 

hands in 

United SUtes. 


Visible sup- 
ply of the 
United States 
and Canada. 


Visible mi|>- 

ply of the 

world. 


Price at 
Chioga 


1891 


Bushels. 

— '70,656 
r0,881 
16,430 
>9,660 
»,790 
16,290 
19,072 
»,600 
i6,496 
[5,695 
18,074 
>2,583 
17.106 
18,382 
^.960 


» 
M 
M 
» 

W 
10 
W 
X) 
W 
W 
X) 
X) 
X) 


Bushds. 


CiM.jferbfL 
94J 


1892 : 


181,400,000 
229,300,000 
222,400,000 
212,400.000 
191,900,000 
165,600.000 
140.600.000 
161,100,000 
181,500.000 
192,700.000 
191,900.000 
163.700.000 
162.000,000 
165,400.000 


^i 


1H93 


T^ 


1894 


SN 


1895 


ia\ 


1896 . .' 


661 


1897 


74i 


1898 


1041 


1899 


721 


1900 


64 


1901 


74 


190-2 


76 


1903 


741 


1904 


92 


1905 


116 
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Condition of the wheat crop of the United States, monthly , 1886-1904* 





Winter wheat. 


Spring wheat. 


Year. 


April. 


May. 


June. 


July. 


When 

har-* 

vested. 


June. 


July. 


August. 


When 
har- 
vested. 


1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 


94.1 
88.1 
82.0 
94.0 
81.0 
96.9 
81.2 
77.4 
86.7 
81.4 
77.1 
81.4 
86.7 
77.9 
82.1 
91.7 
78.7 
97.3 
76.6 


94.9 
86.8 
73.1 
96.0 
80.0 
97.9 
84.0 
75.8 
81.4 
82.9 
82.7 
80.2 
86.6 
76.2 
88.9 
94.1 
76.4 
92.6 
76.6 


92.7 
84.9 
73.3 
93.1 
78.1 
96.6 
88.3 
75.5 
83.2 
71.1 
T7.9 
78.5 
90.8 
67.3 
82.7 
87.8 
76.1 
82.2 
T7.7 


91.2 
83.6 
76.6 
92.0 
76.2 
96.2 
89.6 
77.7 
88.9 
65.8 
75.6 
81.2 
85.7 
65.6 
80.8 
88.3 
77.0 
78.8 
78.7 
■ 


90.8 

84.0 

77.4 

89.4 

73.6 

96.7 

87.6 

a 74.0 

a83.7 

a 75. 4 

a 74. 6 

a85.7 

a86.7 

a70.9 

069.6 

a82.8 

a80.0 

a 74. 7 


98.5 
87.3 
92.8 
94.4 
91.3 
92.6 
92.3 
86.4 
88.0 
97.8 
99.9 
89.6 
100.9 
91.4 
87.3 
92.0 
95.4 
96.9 
08.4 


83.3 
79.3 
96.9 
83.3 
94.4 
94.1 
90.9 
74.1 
68.4 
102.2 
93.3 
91.2 
95.0 
91.7 
66.2 
96.6 
92.4 
82.5 
93.7 


80.1 
78.8 
87.3 
81.2 
83.2 
96.5 
87.3 
67.0 
67.1 
96.9 
78.9 
86.7 
96.6 
83.6 
66.4 
80.3 
89.7 
77.1 
87.6 


83.5 
78.1 
77.2 
83.8 
79.8 
97.2 
81.2 


1894 




1896 




1896 




1897 




1898 




1899. . . 




1900 




1901 .... 




1902 




1908. 




1904 


66.2 









a Includes both winter and spring. 
Acreage, prodtiction, value, prices, and exports of wheat of the United Stales, 1866-1904- 



Year. 



Acreage. 



Aver- 
age 

yield 
per 

acre. 



Production. 



Aver- 
age 

farm 

price 
per 

bush- 
el, 
Dec. 1. 



Farm value, 
Dec. 1. 



Chicago cash price per 
bushel. 



December. 



Low. jHlgh. 



May of 

following 

year. 



Low. High 



Domestic 
exports, in- 
cluding 
flour, fiscal 
years be- 
ginning 
July 1. 



1867 
1868 
1869 
1870 
1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 



96 
61 
82 
04 
91 
93 
59 
76 
.,v27 
26,381,612 
27,627,021 
26,277,546 
32,108,560 
32,545,950 
87,986,717 
87,709,020 
87,067,194 
36,456,598 
89,475,885 
84,189,246 
86.806.184 
37,641,783 
87,336.138 
88.123,859 
86,087,154 
39.916,897 
88,564,430 
34,629,418 
84,882,436 
34,047,882 
84,618,646 
39,465,066 
44,066,278 
44,692,516 
42.496,386 
49,896,614 
46,202,424 
49,464.967 
44,074,876 



Bush. 
9.9 
11.6 
12.1 
18.6 
12.4 
11.6 
11.9 
12.7 
12.8 
11.1 
10.6 
13.9 
18.1 
18.8 
18.1 
10.2 
18.6 
11.6 
18.0 
10.4 
12.4 
12.1 
11.1 
12.9 

n.i 

15.3 
18.4 
11.4 
13.2 
18.7 
12.4 
18.4 
16.8 
12.3 
12.8 
16.0 
14.6 
12.9 
12.6 



S 

D 



















6 





8 

























5 

6 

7 

6 

oou, i^», io8 

678,148.706 

647,303,846 

522,229,605 

748,460,218 

670,063,008 

637,821,835 

652,399,617 



Cents. 

152.7 

145.2 

108.6 

76.5 

94.4 

114.6 

111.4 

106.9 

86.3 

89.5 

96.3 

105.7 

77.6 

110.8 

95.1 

119.2 

88.4 

91.1 

64.5 

77.1 

68.7 

68.1 

92.6 

69.8 

83.8 

83.9 

62.4 

63.8 

49.1 

50.9 

72.6 

80.8 

68.2 

58.4 

61.9 

62.4 

63.0 

69.6 

92.4 



80 
46 
46 
96 
69 
51 
68 
33 
67 
r26 
88 
44 
19 
42 
60 
27 
26 
72 
S60 
90 
120 
60 
<80 
07 
78 
11 
81 
81 
126 
98 
89 
21 

819,545.259 
323,615,177 
467, 350, 156 
422,224,117 
443,024.826 
610,489,874 



Cts. 

129 

126 
80 
63 
91 

107 
97 
96 
78 
82 

104 

103 
81 

122 



Cts. 

145 

140 

88 

76 

98 

111 

106 

106 

83 

91 

117 

108 

84 



m\ 1091 

124* 129 

9U 941 

941 99i 

69i 761 



79^ 
79i 
105i 

m 



76« 



m 921 

■ m 

73 
64* 
681 
64« 
93i 
109 
70 

m 



891 
69i, 
69i 
621 
631, 
741 
92 
621 
64 

m\ 74| 
73 79i 
71}| 771 
77|j 87 
115 122 



Cts. 

185 

134 

87 

79 

113 

120 

112 

106 

78 

89 

130 

98 

91 

112i 
101 
123 
108 
85 
851 
72f 
80J 
8U 
77i 
89« 
981 
80 
68i 
52f 
60i 
57i 
681 
117 
681 
63t 
70 
72| 
741 
871 



Cts. 
211 
161 
96 
92 
120 
143 
122 
114 
94 
100 
172 
113 
102 
119 
1121 
140 
113| 
941 
90« 
79 
88} 
89[ 
95i 
100 
108 
85* 
76i 

m 
m 

671 
97, 
185 
79* 
67i 

?tl 

801 
lOU 
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The preceding: table shows that the greatest area in wheat, 48,895,514 acres, wts 
reported in 1901; the greatest production, 748,460,218 bushels, in 1901; the greatest 
farm value on December 1, $513,472,711, in 1891; the greatest average yield per acre, 
15.3 bushels, in 1891 and in 1898; the greatest average farm price per bushel on 
December 1, $1,527, in 1866. For the five years 1900-1904 the average area was 
46,426,633 acres; the average production, 626,194,817 bushels; the average farm value 
on December 1, $433,320,830; the average yield per acre, 13.5 bushels; the average 
farm price per bushel on December 1, 69.2 cents. 

Acreage, production, value, and distrUmlion of wheat of the United States in 1904 by State*. 



SUtes and Territories. 



Maine 

Vermont 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Alabama 

Mississippi 

Texas 

Arkansas 

Tennessee 

West VirginU 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory... 

United States 



Crop of 1904. 



Acreage. 



Acre*. 
7,725 
«06 



47 
IC 
1,M 
11 
77 
71 
67 
27 
29 
10 

1,16 
21 
8G 
31 
64 

1,62 
70 

1,80 

1,5€ 
48 



6,83.,.„»5 

967,654 
2,821,636 
6,231,163 
2.313.688 
3,287,166 
4,567,135 

108,608 
23,674 

269,546 
34,428 
13.964 

180.219 
25.283 

298,056 
1.446,733 

740,250 
1,618.043 
1,285.527 

246,438 



44,074,876 



Produc- 
tion. 



12 
2 

a 

7 
17 

e 

12 
21 

7 
68 
11 
27 
65 
31 
31 
63 

2 

6,917,649 

440,678 

366,082 

4,793,825 

662, 415 

6,882.727 

32.140.608 

14,050,193 

17,474,864 

15,040,666 

3,474,776 



662,899,617 



Value. 



I. 

92 
61 
04 

e6 

4» 
45 
66 
01 
48 
05 
11 
59 
56 
18 
92 
43 
20 
69 
26 
46 
63 
46 
92 
03 
98 
16 
29 
30 
59 
76 
91 
86 
61 
19 
78 

,, 90 

609,422 
6,466,181 
25,712,482 
11,880,667 
16,877,880 
18,987,819 
8,406,280 



510,489,874 



Stock in faxmers* 
hands March 1. 1905. 



BtuheU. 
53,998 
14,109 
1,233,418 

348,068 
7,481,707 

452,736 
2,168,778 
1,669,126 
1,875,517 

480,806 

748,576 

283,280 

4,096 

1,872,684 

549.627 
1,982,668 

•^,706 
S9,866 
16.235 
05.871 
M,679 
S2,212 
70,891 
}2,e21 
11,879 
»,365 
93,115 
18,946 
34,764 
J9,617 
19.183 
SI, 605 
».680 
<3,729 
19,861 
12,271 
18.597 
56,682 
$5,466 
57,027 
22,286 
)4,880 
17,478 



111,064,959 



Per cent 
80 
35 
28 
25 
S4 
27 
21 
23 
28 
19 
29 
22 
16 
15 
25 
21 
25 
20 
24 
19 
IB 
17 
26 
24 
27 
18 
16 
24 
26 
19 
25 
81 
20 
19 
14 



20.1 



Shipped out 

of coantT 

where groirn. 



ButkelB. 



403 
911,63 

4,806,751 



6,eO9.e09 
1,R14,2K 
•iM.754 
90.696 
12S,2W 
W,007 
266 

s,iao.»o 

131.910 

2,882,509 

347, «n 

2,131.306 

6,498.4><7 

1.855. 711 

4,006.318 

8,832,398 

1,017,699 

47,840.979 

2,929,217 

12,495,045 

44,213,240 

18.872.866 

22,405,317 

44,191.59^ 

701,11" 

15.630 

2,4&S4I3 

13,230 



1,965.468 
6,624 
4,304.619 
25,069.670 
8,992,124 
10,310,170 
8.?23.5«i 
486,469 



302,771.219 
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Acreageyproduotiony and farm vahte on December i, of winter and spring wheat in the United 

States in 1904. 





Winter wheat. 


Spring wheat 


States and Ter- 
ritories. 


Acreage. 


1. 

1^ 


Produc- 
tion. 


l5 
ft 


Farm val- 
ue Dec. 1. 


Acreage. 


1. 

< 


Produc- 
tion. 




Farm val- 
ue Dec. 1. 


Maine 


Acres. 


Bu. 


Bushels. 


Cents. 


DoUars. 


Acres. 
7,725 
1,606 


Bu. 
23.8 
25.1 


Bushels. 
179,992 
40,311 


cu. 

104 
118 


Dollars. 
187,192 
45,551 


Vermont 










New York 


474,572 
104.673 

1,660,210 
112,687 
770,710 
711,477 
671,228 
279,926 
291,870 
102,926 
2,909 

1,166,688 
217,674 
806,668 
812,765 
644,678 

1,527,259 
701,827 

1,861.621 

1,661,045 
115,543 


11.8 
18.8 
14.1 
14.9 
18.4 
10.2 
8.6 
8.1 
8.8 
10.3 
8.8 
10.7 
10.1 
11.6 
10.1 
11.4 
11.6 
9.8 
9.2 
18.8 
17.7 


5,862,664 
1,392,151 

21,857,961 
1,676,801 

10,327,514 
7,267,065 
4,912,561 
2,267,401 
2,564,056 
1,060,188 
25,699 

12,483,562 
2,198,507 
9,298,417 
8, 168, 826 
7,849,829 

17,563,478 
6,873,005 

12,625,998 

21,542,421 
2,045,111 


109 
110 
108 
108 
106 
109 
119 
126 
126 
115 
101 
110 
101 
111 
109 
109 
110 
108 
106 
101 
98 


6,845,804 
1.581,866 

28,606.596 
1,810,945 

10,947,165 
7,910,201 
6,845,948 
2,856,925 
8,230,711 
1,219.159 
25,856 

18,781,918 
2.220,492 

10,821,243 
8.448,120 
8,010,769 

19,819,826 
7,422,846 

18,277,553 

21,767,846 
2,004,209 


























Delaware 












Maryland 












Viiiinla 












North Carolina 












South Carolina 












Georgia 












Alabama 












Misfliflsippi.... 












Texas . ! .' 












Arkansas 












Tennessee 












West Virginia. 












Kentucky 












Ohio 












Michigan 










« 


Indiana 












Illinois 












Wisconsin .... 
Minnesota .... 


867,463 

5,889,895 

911,710 


14.8 
12.8 
11.4 


6,438,452 
68,344,256 
10,893,494 


98 
87 
90 


5,329.688 
69, 459, 608 


Iowa 


65,944 
2,821,686 
4.969,621 
1,880,394 


16.6 
11.7 
12.8 
14.4 


872,726 
27,168,141 
61,872,838 
27,077,674 


90 
96 
89 
87 


785,468 
26,076,615 
54,621,381 
23,657,576 


9,854,146 


Missouri 


Kansas 

Nebraska 

Sooth Dakota. 


241,532 

488,294 

8,287,165 

4,667,135 

108,608 

23,674 
259,546 

84,428 

13,964 
180,219 

25,283 
143,137 
925,282 
887,954 


15.1 
10.1 
9.6 
11.8 
23.9 
22.1 
22.8 
12.8 
25.6 
26.6 
26.2 
23.6 
18.9 
16.1 


8,647,i33 
4,376,269 
81,566.784 
53,892,193 
2,596,731 

520,985 
5,917,649 

440,678 

856. 0B2 
4,793,825 

662, 415 
3,878,033 
17,487,830 
5,441,059 


89 
87 
79 
81 
89 
90 
91 
106 
113 
86 
92 
80 
80 
81 


8,245.948 

8,807,854 

24,929,859 


North Dakota. 












48, 652, 676 


Montana 












2, 811, 091 


Wyoming 












468,886 


Colorado 












6,885,061 


New Mexico.. 












467,119 


Arizona 












402,873 


Utah 












4,122,690 


Nevada 












609,422 


Idaho 

Washington... 

Oregon 

California 


154,919 
621,451 
402,296 
1,618,048 
1,285,627 
246.438 


22.8 
28.1 
21.4 
10.8 
11.7 
14.1 


8,454,694 
14,662,778 

8.609,184 
17,474.864 
16,040,666 

8,474,776 


.80 

80 
81 
88 
98 
98 


2,768,755 
11,722,218 

6,978,899 
16,377,880 
18,987,819 

8,405,280 


2,702,426 
18,990,264 
4,407,258 


Oklahoma 












Indian Ter. ... 
























United States. 


26,865,865 


12.4 


882,985,846 


97.8 


825,611,878 


17,209,020; 12.8 


219,464,171 


84.2 


184,878,601 



Average yield per acre of wheat in the United States^ 189S-1904t by tStates. 



States and Territories. 


1895. 


1896. 


1897. 


1898. 


1899. 


1900. 


1901. 


1902. 


1903. 


1904. 


Maine 


Bush. 
19.2 
19.8 
29.0 


Bush. 
22.0 
21.0 
24.5 


Bush. 
16.5 
16.0 
17.0 
20.0 
21.4 
18.5 
19.7 
21.6 
19.2 
12.0 
8.0 
8.7 
9.4 
10.0 
10.0 
16.8 
10.6 


Bush. 
19.5 
19.0 
22.5 
20.0 
21.2 
17.4 
17.5 
18.8 
15.8 
14.1 
9.2 
10.6 
10.0 
12.0 
18.9 
14.8 
11.0 


Bush. 

22.5 

17.2 

22.0 

18.8 

18.6 

14.5 

18.6 

12.8 

14,1 

8.4 

6.7 

6.6 

6.8 

7.6 

7.7 

11.1 

8.6 


Bush. 

19.5 

16.8 

23.5 

20.8 

17.7 

19.1 

18.5 

20.8 

19.5 

11.9 

9.6 

9.0 

9.1 

9.5 

9.6 

18.4 

10.1 


Bush. 
28.9 


Bush. 
25.8 


Bush. 
25.6 


Bush. 
23.3 


Nf»w Hampshire 




Vermont. 


18.7 


18.8 


20.9 


25.1 


Connecticut 




New York 


18.1 

12.4 

16.6 

11.6 

17.0 

9.8 

6.9 

6.4 

6.2 

7.5 

8.0 

6.7 

9.4 


16.0 

15.3 

14.0 

18.0 

17.0 

9.3 

7.8 

6.8 

8.0 

8.0 

8.5 

11.7 

8.0 


18.1 

16.8 

17.1 

18.6 

17.2 

10.9 

8.7 

8.8 

8.2 

8.7 

8.8 

8.9 

8.8 


16.8 

16.0 

15.8 

16.5 

14.7 

5.7 

5.8 

6.6 

6.0 

6.0 

8.0 

9.0 

9.1 


17.8 

14.0 

16.6 

10.2 

12.5 

8.7 

5.1 

6.5 

6.2 

9.1 

8.0 

18.4 

7.0 


11.8 


New Jersey 


18.3 


Pennftyiyanla . . 


14.1 


Delaware 


14.9 


Maryland 


13.4 


Virginia 


10.2 


No% Carolina 


8.6 


South Carolina 


8.1 


Georgia 


8.8 


AlAbfima....x.. .. x.... . 


10.8 


Kifwfi^PPl 


8.8 


Texas 


10.7 


Arkanaas 


10.1 



2 Al904> 
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Average yield per acre of wheal in the United States, 1895-1904, by Staies — Continiied. 



Htatai and Tenitoriet. 



TenneflMe 

West Virginia. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinoifl 

Wisconsin 

Minnesota 

Iowa 

Miaaouri 



Nebraska 

Bouth Dakota.... 
North Dakota.... 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory . 



General average 18. 7 



1895. 



BuMh. 

8.8 
10.6 
10.9 
13. S 
13.2 

9.2 
11.0 
16.6 
28.0 
19.5 
12.0 

7.7 
12.0 
12.0 
21.0 
23.9 
26.0 
28.6 
20.4 
20.5 
22.4 
21.7 
17.8 
15.5 
20.0 
13.0 
11.4 



1896. 



Bush. 

8.5 
10.3 

8.7 

9.0 
12.8 

9.0 
14.7 
13.8 
14.2 
16.0 
11.7 
10.6 
14.0 
11.2 
11.8 
26.5 
21.5 
17.5 
21.0 
28.0 
26.5 
90.0 
24.5 
18.0 
17.0 
14.6 
18.0 



12.4 



1897. 



Buah, 
11.2 
18.4 
18.6 
16.9 
16.6 
18.0 

7.9 
12.5 
18.0 
18.0 

9.0 
15.5 
14.5 

8.0 
10.8 
82.5 
26.0 
24.0 
24.0 
18.0 
21.0 
24.3 
22.0 
23.5 
17.0 
10.0 
19.0 



18.4 



1896. 



BuOi, 
13.2 
13.8 
15.4 
16.9 
20.8 
15.6 
11.0 
18.0 
15.8 
16.7 
9.8 
14.2 
16.4 
12.4 
14.4 
29.5 
23.7 
26.3 
28.8 
81.7 
28.0 
29.0 
81.0 
24.2 
20.5 
9.1 
14.9 



15.8 



1899. 



Bwh, 

8.7 

9.8 

9.1 

14.2 

8.4 

9.8 

10.0 

15.5 

13.4 

13.0 

9.9 

9.8 

10.3 

10.7 

12.8 

25.7 

18.8 

•23.7 

13.8 

15.8 

20.7 

18.0 

24.2 

22.7 

19.2 

14.1 

18.8 



12.8 



1900. 



Buth, 

9.9 

9.8 

13.0 

6-0 

7.6 

5.3 

13.0 

15.5 

10.5 

15.6 

12.5 

17.7 

12.0 

6.9 

4.9 

26.6 

17.6 

22.6 

21.0 

14.6 

20.9 

24.5 

20.8 

28.5 

13.8 

10.3 

19.0 



1901. ! 1902. 



I 



Bu9k, 
10.8 
10.9 
12.1 
15.8 
11.1 
15.8 
17.6 
16.1 
12.9 
16.2 
15.9 
18.5 
17.1 
12.9 
13.1 
26.5 
24.5 
24.1 
21.5 
21.8 
20.5 
25.1 
21.2 
29.1 
21.1 
13.0 
16.4 
12.2 



BuA. 

7.2 
7.7 
9.3 
17.1 
17.7 
16.0 i 
17.9 
18.1 
13.9 
12.7 
19.9 
10.4 
20.9 
12.2 
15.9 
26.0 
23.5 
18.0 
17.1 
18.7 
21.2 
27.1 
22.1 
22.2 
20.0 
10.9 
11.1 
12.8 



12.3 15.0 14.5 12.9 



1908. 



7.1 
10.2 

8.4 
18.7 
15.5 
10.0 

8.4 
15.6 
1S.1 
12.4 

8.7 
14.1 
16.7 

ia.8 

12.7 
28.2 
20.9 
2«.6 
18.4 
25. S 
22.6 
27.6 
21.1 
20. S 
18.2 
11.2 
14.9 
12.0 



1904. 



VLh 
10.1 
1L4 
11.6 
9.8 
9.2 
18.8 
15.5 
12.8 
11.6 
17.7 
12.4 
13.6 
9.6 
11.8 
28.9 
22.1 
22.8 
12.8 
25.5 
26.6 
2fi.2 
22.9 
22.2 
]9.9 

las 

11.7 
14.1 



12.6 



Ax^erage yield of wheal in certain countrieSf in buihels per acre, lS9jhl90S, 



Year. 


United 
States. 


Ruvia. 


Ger- 
many. 


Atistria. 


Hungary. 


France 


Unit«d 
King- 
dom. 


1894 


18.7 
12.4 
13.4 
15.8 
12.8 
12.8 
15.0 
14.6 
12.9 


9.8 
9.0 
7.8 
9.8 
9.1 
8.1 
7.9 
11.1 
10.6 


24.4 
26.4 
26,8 
27.2 
28.4 
27.9 
28.6 
80.8 
29.3 


15.8 
16.9 
18.2 
18.0 
18.9 
16.5 
16.7 
19.0 
17.7 


20.7 
19.4 
11.7 
17.1 
17.8 
16.9 
15.1 
20.7 
18.9 


19.7 
20.0 
15.1 
21.1 
21-2 
19.2 
18.6 
20.2 
22.7 


*"«.T 


1895 


27.2 


1896 


S4.7 


1897 


S0.9 


1898 


SSl8 


1899 


SS.8 


1900 


29 6 


1901 


S1.9 


1902 


9t 9 


1908 


SLl 






Average 


13.6 


9.4 


26.8 


16.8 


17.6 


19.8 


32.0 







a Winchester bushola. 



b BuahelB of 60 pounds. 



Average value per acre of wheat in the United Stales, based upon farm value December /, 

1896-1904, by States, 



States and Territories. 



Maine 

New Hampshire . 

Vermont 

Omnecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Vlnfinla 

North Carolina . . 
South Carolina... 
Georgia 



1895. 



$15. 74 
14.67 
20.01 



$18.48 
21.00 
22.79 



12.81 
8.80 

10.79 
7.42 

10.88 
6.05 
4.97 
5.63 
5.08 



1896. 



14.08 
13.62 
11.62 
15.66 
14.96 
7.44 
6.06 
6.05 
7.12 



1897. 



$17.49 
17.60 
17.68 
20.00 
19.26 
17.20 
17.93 
20.21 
17.86 
11.04 

7.52 
10.27 

9.68 



1898. 



$17.86 
17.48 
20.26 
17.60 
15.26 
12.70 
11.90 
9.18 
10.71 
9.31 
7.18 
9.96 
9.80 



1899. 



$20.47 
16.84 
18.70 
17.89 
14.80 
10.88 
8.96 
p. 70 
9.59 
6.80 
6.49 
6.44 
6.66 



1900. 



1901. 



17.58 



10.74 
12.10 
1281 
18.18 
12.21 
7.96 
7.18 
8.62 
7.71 



20.49 



$17.55 $23.18 $28.28 
15.00 
18.88 
17.06 
18.68 
14.13 

9.72 
14.21 
18.84 

8.67 

7.87 

9.09 

8.64 



1902. 



$24.99 



18.27 
12.16 
11.58 
12.88 
10.56 
4.60 
4.88 
5.71 
6.88 



1908. 



19.85 



14.42 
11.48 
12.82 
7.96 
9.88 
7.$l 
4.96 
6.56 
5.96 



1904. 



^4.28 

"a." 16 



12.18 
14.68 
15.88 
16.09 
14.20 
U.12 
10.2$ 

lasi 

U.09 
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Avemge value per acre of wheat in the United Slates^ based upon farm value December 1, 
1896-1904, by /Sta^e»— Continued. 



States and Territories. 


1895. 

$6.00 
4.88 
3.76 
5.55 
5.46 
7.31 
6.65 
7.98 
7.92 
5.24 
5.83 
7.91 
10.12 
8.97 
6.12 
3.47 
4.80 
4.56 
7.98 
17.45 
16.64 
13.16 
14.89 
13.33 
9.86 
10.63 
8.37 
6.85 
9.40 
7.80 
6.47 


1896. 


1897. 


1898. 

$10.80 
11.54 
10.06 
6.38 
8.84 
9.80 
9.66 
11.15 
18.81 
9.88 
6.60 
10.62 
8.63 
8.68 
5.78 
7.10 
7.71 
6.20 
7.34 
17.11 
16.35 
14.78 
14.76 
29.16 
16.12 
27.66 
16.81 
18.07 
12.71 
6.66 
7.75 


1899. 

$6.76 
6.01 
7.65 
5.50 
6.79 
6.60 
6.01 
9.09 
6.46 
6.27 
6.80 
9.46 
7.87 
7.15 
6.14 
6.10 
6.06 
5.36 
6.53 
15.68 
12.60 
18.61 
8.42 
9.79 
10.97 
13.68 
12.10 
11.68 
10.18 
8.74 
7.06 


1900. 

$8.45 
8.06 
11.78 
6.57 
7.82 
7.56 
8.97 
4.26 
5.24 
8.71 
8.32 
9.92 
6.62 
9.20 
7.88 
9.73 
6.36 
4.00 
2.84 
16.23 
18.88 
13.88 
14.28 
11.63 
11.49 
17.16 
9.57 
11.99 
7.59 
6.97 
10.07 


1901. 

$7.66 

7.57 

6.94 

6.86 

7.99 

8.39 

8.71 

10.86 

7.88 

11.06 

12. 14 

10.48 

7.74 

9.75 

10.97 

10.92 

9.23 

6.84 

7.07 

17.76 

16.91 

16.15 

15.48 

18.63 

14.85 

22.09 

12.93 

18.67 

11.37 

7.80 

10.83 

8.42 


1902. 

$6.68 

6.80 

6.93 

6.10 

5.47 

6.31 

6.88 

12.14 

12.21 

10.88 

10.56 

11.61 

8.48 

6.96 

11.54 

6.73 

10.23 

6.95 

9.22 

16.12 

19.04 

13.50 

14.71 

19.64 

16.11 

26.56 

15.44 

14.44 

13.37 

8.72 

6.44 

7.60 


1903. 


1904. 


Alabama 


16.80 
6.97 
8.78 
5.68 
6.29 
8.03 
6.61 
7.02 
10.75 
7.20 
10.88 
9.31 
9.66 
9.92 
8.19 
6.68 
8.12 
6.94 
7.56 
17.49 
15.19 
10. 67 
18.86 
18.40 
18.02 
20.70 
15.98 
13.32 
12.24 
12.12 
8.84 


$10. 10 
9.90 
14.06 
8.82 
10.64 
11.98 
12.10 
14.87 
18.57 
11.57 
7.03 
10.60 
10.01 
9.76 
7.66 
11.47, 
10.00 
6.62 
7.62 
22.10 
17.60 
16.80 
18.00 
13.32 
14.28 
21.87 
16.40 
16.98 
12.24 
8.80 
14.44 


$8.66 

7.44 

10.45 

5.46 

5.96 

8.67 

6.80 

10.96 

11.94 

7.80 

6.80 

11.22 

9.04 

7.69 

6.18 

8.88 

8.47 

8.66 

8.00 

18.61 

16.47 

17.66 

13.80 

23.53 

18.08 

27.32 

16.86 

14.04 

13.98 

9.74 

9.89 

8.28 


$11.86 


Miasiasippi 


8.89 


Texas 


11.77 


Arkaiii«a8 


10 20 


Tennesflee 


12.77 


WestVinrinia 


11.01 


Kentucky 


12.48 


Ohio 


12.65 


Miciiigan 


10.58 


Indiana 


9.76 


Illinois 


18.94 


Wisconsin 


15.18 


Minnesota 


11.14 


Iowa 


10.48 


Missouri 


11.28 


Kansas 


11.06 


Nebraska 


11.88 


South Dakota 


7.58 


North Dakota 


9.56 


Montana 


21.28 


Wyoming 


19.89 


Colorado 


22.76 


New Mexico 


18.57 


Arizona 


28.82 


Utah 


22.88 


Nevada 


24.10 


Idaho 


18.84 


Washington 


17.77 


Oregon 


16.87 


Gahfornia 


9.50 


Oklahoma 


10.88 


Indian Territory 


18.82 


















General arerage 


6.99 


8,97 


10.86 


8.92 


7.17 


7.61 


9.87 


9.14 


8.96 


11.58 



Average farm price of wheal per bushel in the United States December 7, 1896-1904, < 

States. 



States and Territories. 


1896. 


1896. 


1897. 


1898. 


1899. 


Maine 


$0.82 
.76 
.69 
.68 
.68 
.71 
.66 
.64 
.64 
.66 
.72 
.88 
.82 
.80 
.61 
.66 
.59 
.62 
.69 
.61 
.60 
.60 
.57 
.63 
.61 
.44 
.46 
.51 
.45 
.40 
.38 
.38 
.73 
.64 
.56 


$0.84 

1.00 

.98 

**."88" 
.89 
.88 
.87 
.88 
.80 
.83 
.89 
.89 
.85 
.82 
.76 
.71 
.74 
.78 
.76 
.78 
.84 
.80 
.74 
.70 
.68 
.62 
.70 
.63 
.58 
.62 
.64 
.66 
.62 
.61 


$1.06 
1.10 
1.04 
1.00 
.90 
.93 
.91 
.94 
.93 
.92 
.94 
1.18 
1.08 
1.01 
.99 
.89 
.84 
.96 
.89 
.89 
.88 
.87 
.89 
.89 
.84 
.77 
.76 
.85 
.74 
.69 
.69 
.74 
.68 
.70 
.70 


$0.89 
.92 
.90 
.88 
.72 
.73 
.68 
.69 
.70 
.66 
.78 
.94 
.98 
.90 
.83 
.68 
.58 
.67 
.71 
.62 
.66 
.64 
.63 
.60 
.69 
.64 
.62 

:g! 

.47 
.60 
.61 
.68 
.69 
.56 


$0.91 


Now Hampshire 


.95 


Vermont .t 


.85 


Connecticut 


.96 


New York 


.80 


New Jersey 


.76 




.66 


Delaware 


.68 


Maryland 


.68 


Viigixiia 


.69 


North Carolina 


.82 


South Carolina 


.99 


Georgia 


.98 


Alabama 


.89 


MfiH«irpf 


.78 


Texas 


.68 


Arkansas 


.64 


Tennessee 


.78 


West Virginia 


.71 


Kentucky 


.66 


Ohio 


.64 


Michigan 


.65 


Indiana 


.64 


Illinois 


.63 


Wisconsin 


.61 


Minnesota 


.55 


Iowa 


56 


Missouri 


.62 


Kansas 


.52 


NAhnuikA , . 


.49 


South Dakota 


50 


North Dakota 


.51 


Montana 


.61 


Wyoming 


.67 


Colorado 


.67 



1900. 


1901. 


1902. 


1908. 


1904. 


$0.90 


$0.97 


$0.92 


$0.98 


$1.04 


.92 










.78 


.94 


1.09 


.96 


1.13 


.82 
.77 










.82 


.79 


.81 


1.09 


.74 


.72 


.76 


.82 


1.10 


.72 


.72 


.73 


.79 


1.08 


.70 


.71 


.76 


.78 


1.08 


.71 


.71 


.72 


.79 


1.06 


.72 


.73 


.79 


.84 


1.09 


.82 


.82 


.92 


.97 


1.19 


1.01 


.98 


1.02 


1.01 


1.26 


.96 


.94 


.98 


.96 


1.26 


.89 


.88 


.98 


.96 


1.16 


.84 


.86 


.85 


.93 


1.01 


.64 


.78 


.77 


.78 


1.10 


.65 


.78 


.67 


.78 


1.01 


.79 


.74 


.76 


.84 


1.11 


.77 


.77 


.82 


.85 


1.09 


.69 


.72 


.74 


.81 


1.09 


.71 


.71 


.71 


.80 


1.10 


.69 


.71 


.69 


.77 


1.08 


.70 


.70 


.68 


.78 


1.06 


.64 


.69 


.59 


.75 


1.01 


.64 


.65 


.64 


.72 


.98 


.63 


.60 


.61 


.69 


.87 


.59 


.60 


.55 


.62 


.90 


.63 


.69 


.58 


.71 


.96 


.55 


.59 


.55 


.69 


.89 


.53 


.54 


.49 


.64 


.87 


.58 


.53 


.57 


.62 


.79 


.58 


.64 


.68 


.63 


.81 


.61 


.67 


.62 


.66 


.89 


.76 


.69 


.81 


.74 


.90 


.59 


.67 


.75 


.66 


.91 
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Av€r<xg4 farm price of wheat per bushel in the Dniled SUxte» December 1, 1895-190i, by 

8UxU9 — Continaed. 



SUtes and Territories. 


1805. 


1806. 


1897. 


1896. 


1899. 


1900. 


1901. 


1902. 


1903. 


1901 


New Mexico 


•0.73 
.65 
.44 
.49 
.47 
.41 
.47 
.60 
.48 


10.66 
.80 
.68 
.69 
.65 
.74 
.72 
.83 
.68 


10.75 
.74 
.68 
.90 
.70 
.68 
.72 
.83 
.76 


90.62 
.92 
.54 
.95 
.51 
.54 
.62 
.72 
.52 


10.61 
.64 
.53 
.76 
.50 
.51 
.53 
.62 
.53 


10.68 
.79 
.55 
.70 
.46 
.51 
.65 
.68 
.58 


$0.72 
.85 
.70 
.88 
.61 
.47 
.54 
.60 
.63 
.69 


10.86 
1.05 
,76 
.98 
.70 
.65 
.67 
.80 
.68 
.61 


10.75 
.93 
.80 
.99 
.75 
.69 
.77 
.87 
.63 
.69 


$L06 


hT\tOW% 


I.IS 


Utoh 


.85 


Nevada 


.92 


Idaho 


.89 


Washington 


.80 


Oregon 


.a 


California 


.88 


Oklahoma 


.98 


Indian Territory 


.96 


















General arerage 


.509 


.726 


.808 


.682 


.584 


.619 


.624 


.630 


.695 


.924 



Freight rateSf average for wheat, in cemU, St. Louis to New Orleans^ by rivir. 





Bulk, 


Sack!*. 




Bulk. 


Sacks, 




Bulk, 


Sacks. 




Bulk, 


Backs. 


Year. 


per 


perlOO 


Year. 


per 


per 100 


Year. 


per 


per 100 


Year. 


per 


per 100 




bushel. 


lbs. 




buKhel, 


lbs. 




bushel. 


Hlbs. 




bushel. 


Hba 


1877.... 


8.11 


20.04 


1884.... 


6.63 


14.00 


1891.... 


6.88 


16.28 


1898... 


4.60 


10.00 


1878.... 


7.19 


17.36 


1885.... 


6.40 


15.00 


1892.... 


6.50 


16.87 


1899... 


04.60 


10.00 


1879.... 


7.75 


18.00 


1886.... 


6.50 


16.00 


1893.... 


6.55 


17.54 


1900... 


a4.25 


laoo 


1880.... 


8.26 


19.00 


1887.... 


6,00 


18.25 


1894.... 


5.89 


17.14 


1901... 


a4.25 


10.00 


1881.... 


6.00 


20.00 


1888.... 


6.50 


15.00 


1895.... 


6.96 


18.00 


1902... 


04.20 


10.00 


1882.... 


6.42 


20.00 


1889.... 


5.95 


17.93 


1896.... 


6.00 


14.54 


1903... 


06.00 


moo 


1883.... 


5.50 


17.76 


1890.... 


6.68 


15.66 


1897.... 


4.88 


10.88 


1904... 

1 


(«») 


(*) 



aF. o. b. New Orleans. ^No shipments. 

Freight rales, average for wheats in cents per bushel^ New York to Chicago. 



Year. 


By lake 
andcanaU 


By lake 
and rail. 


By all rail. 


Year. 


By lake 
and canal.o 


By lake 
andialL 


By all rail. 


1876 




12.09 
10.19 
14.75 
11.99 
13.13 
15.80 
10.49 
10.91 
11.63 
10.00 

9.02 
12.00 
12.00 
11.14 

8.97 


20.89 
16.12 
19.66 
17.66 
17.74 
19.80 
14.40 
14.47 
16.20 
13.20 
13.20 
16.00 
15.75 
14.60 
16.00 


1890 


6.76 

6.95 

6.45 

7.66 

5.11 

4.86 

6.19 

5.22 

64.45 

65.81 

64.49 

66.11 

66.26 

66.40 

64.78 


8.62 
8.67 
7.59 
8.48 
7.00 
6.96 
6.61 
7.42 
4.91 
6.63 
5.10 
5.64 
6.89 
6.87 
6.60 


14.30 


1876 


9.82 

11.09 

9.96 

11.87 

13.13 

8,67 

7.28 

9.01 

7.00 

6.54 

9.10 

9.60 

7.05 

6.92 


1891 


15.00 


1877 


1892 


13.80 


1878 


1898 


14.61 


1H79 


1894 


13.20 


1880 


1805 


11.89 


1881 


1896 


12.00 


1882 


1897 


12.50 


1883 


1898 


12.00 


18M 


1899 


11.60 


1885 


1900 


9.96 


1886 


1901 


9.68 


1887 


1902 


10.62 


1888 


1908 


11.29 


1889 


1904 


11.12 









a Including Buffalo charges and tolls. 



6SzcluBlye of Buffalo-chaiges. 
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Monthly average prices of wheat in Chicago. ^ 
[CeDta per bushel.] 



a This table exhibits average cash prices for the past twelve years. The monthly prices are the 
means between the lowest ana highest prices for eacn month, and the yearly prices are the averages 
of the monthly averages. 

OATS. 

Oal crop of countries namedt 1900-1904- 



Countries. 



1900. 



1901. 



1902. 



1908. 



1904. 



United SUtes 

Ontario 

Manitoba 

Re«t of Canada 

Total Canada 

Total North America 

Great Britain 

Ireland 

Total United Kingdom... 

Swed en 

Denmark 

Netherlands 

Belgium 

Prance 

Spain 

Italy 

Germany 

Austria 

Hungary 

Croatia-Slavonla 

Total Austria-Hungary . . . 

Roumanla 

Bulgaria 

Russia proper 

Poland 

North Caucasus 

Total Russia in Europe . . . 

Total Europe 

Siberia 

Central Asia 

Total Russia in Asia. . . 

Total Asia 



Bushels. 
809.126.000 



Bushels. 
736.809,000 



Bushds. 
987,843,000 



Bushds. 
784.094,000 



Bushels. 
894,596,000 



92.620.000 
9.092»000 
53,000.000 



80,803,000 
28,673,000 
60,000,000 



109,786,000 
35,565,000 
60,000,000 



113,337,000 
84,077,000 
60,000,000 



105,398,000 
37,434,000 
60,000,000 



154,612,000 



169,476,000 



205,351,000 



207,414,000 



202,827,000 



963,738,000 



906,285.000 



1,193,194,000 



991,508.000 



1,097,423,000 



118,467,000 
61,291,000 



113,576,000 
62,240,000 



134,498,000 
65,570,000 



128,611.000 
58,816,000 



131,423,000 
60,142,000 



179,758,000 



175,816,000 



200,063.000 



187,427,000 



191.565.000 



62,627.000 
40,328,000 
17,296,000 
35,815,000 

250,597,000 
16,429,000 
16,000,000 

488.594,000 



55,342,000 
37,409,000 
18,485.000 
36,820,000 

225,283,000 
22,788.000 
15,000.000 

485,716,000 



57,323,000 
40,822,000 
19,241,000 
45,588,000 

276,948.000 
28.349,000 
13,000,000 

514,452,000 



62,979,000 
41,176,000 
20,112,000 
48,345,000 

300,866,000 
22,942.000 
16.000,009 

542.432.000 



50,117,000 
40,000,000 
19,000,000 
46,000,000 

261,264,000 
19,000,000 
13,000,000 

477,852,000 



118,181,000 
70,637,000 
5,564,000 



118,191,000 
68,083,000 
5,814,000 



1-25,473,000 
82,807,000 
6,301,000 



128,330,000 

87.334,000 

7,380,000 



109.542.000 

62.775,000 

5.206,000 



194.382.00a 



192.088.000 



214.581,000 



222,994.000 



177,523.000 



8.704,000 
6.000,000 



16.640,000 
8,000,000 



21,905,000 
10,000.000 



33,108.000 
15,000.000 



12.608,000 
8.000,000 



744,037,000 
51.235.000 
17.519,000 



527.576,000 
56,150,000 
11,932.000 



807,888.000 
63.167.000 
16,112,000 



650.405.000 
58.745,000 
18.939,000 



9C7, 100, 000 
44,893,000 
14,593,000 



812,791.000 



595.658.000 



887, 167, 000 



728,aS9,000 



1,026.086,000 



2.129.316,000 



l,884,«Mf),000 2,324,489,000 



2,240,970,000 



2,342,015,000 



84,918,000 
5,987,000 



21,569,000 
6,870,000 



40,905,000 



28,439,000 



34,078,000 
9,433,000 



60.352,000 
11,342,000 



46.937,000 
8.011.000 



43.511.000 



71,694,000 



54,948,000 



40.905.000 



28.439,000 43,511,000 



71,694,000 



54,948.000 
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Oat crop of countries named, 1900-1904— Contmued. 



€k>antriei. 


1900. 


1901. 


1902. 


1908. 


1904. 


Algeria 


BuaheU. 
5,000.000 
1,750,000 


BuMheU, 
6,000,000 
1,760,000 


, BusheU. 
8,729,000 
1,750,000 


BuMhdg. 
6,000,000 
1.500,000 


BuskeU. 
6,616,000 


Cape Colony 


1,500,000 






Total Africa 


6,750,000 


6,750,000 


10,479,000 


7,500,C<» 


8,116,000 






West Australia 


76,000 

225,000 

11.000 

648,000 

6,309.000 

1,184.000 

16,840.000 


90,000 

878,000 

8,000 

612,000 

9.884,000 

1,451,000 

19,687.000 


164.000 

484,000 

44.000 

709,000 

6,937.000 

1,756.000 

15,519.000 


173.000 

640,000 

1,000 

863,000 

4,542,000 

1,808.000 

22,452.000 


K7.000 


8outh Au»«tralia 


931.000 


Oiie^nsland . 


78,000 


New Houth Wales 


1,292,000 


Victoria 


13,858,000 


Tasmania 


1.673.000 


New Zealand 


15,563.000 






Total Australasia 


25,293,000 


32,110,000 


25,613,000 


29,979,000 


33,677,000 







RECAPITULATION BY CONTINENTS. 



North America . 

Europe 

Asia 

Africa 

Australasia 



963,738,000 

2,129,316.000 

40,905,000 

6.750,000 

25,293,000 



1,884,945,000 2,824,439,000^2,240,970,000 



Total 3,166,002,000 2,858,529,000 



906,285,000 



28,439.000 

6,750,000 

82,110,000 



1,198,194,000 991,508,000 



48,511,000 
10,479.000 
25,613,000 



3,597,236,000 



71,694,000 
7,500.000 
29,979,000 



8,841,651,000 



1,097,428,000 
2,842,015,000 

64,948,000 
8.116,000 

83,677,000 



8,686,179,000 



Visible supply of oats in the United States otmI Canada, first of each month, for ten years.^ 



Month. 



1895-1896. 



1896-1897. 



1897-1898. 



1896-1899. 



ia9»-1900. 



July 

August .... 

September 

October... 

November 

December 

January ... 

February . 

March 

April 

May 

June 



B 
9 
4 

4 

4 
8 
10 
10 
11 
12 
14 
13 
13 



B 
14 
10 
11 
18 
17 
17 
19 
19 
20 
20 
16 
12 



NW 
NW 
100 

too 

100 

100 
100 
100 
100 
100 
100 
100 



B\ 

12 
9 
18 
16 
20 
19 
16 
20 
17 
15 
14 
10 



00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



BuMkeU, 
10,262,000 
6,885,000 
10,978,000 
18,127,000 
18,254,000 
11,789,000 
12,004,000 
U. 876, 000 
12,449,000 
14,176,000 
18.845,000 
12,801,000 



Month. 



1900-1901. 



1901-1902. 



1902-1908. 



1908-1904. 



19O4-1906. 



July 

August . . . 
September 
October... 
November 
December 
January .. 
February . 

March 

April 

May 

June 



BuBhelt. 
12,716,000 
9,364,000 
18.853,000 
17,140.000 
20,628,000 
18,136,000 
15,861,000 
16,175,000 
16,800,000 
15.823,000 
16.824.000 
14,989,000 



Bi 
15, 

7, 
10, 
14, 
12, 

10, 
8, 
8, 
8. 
6, 
5, 
4, 



B\ 
2, 
2, 
5, 
11, 
10, 
10, 
8, 
8, 
12, 
12, 
9, 
7, 



Bi 
6, 
8, 
11, 
10, 
18, 
18, 
IS, 
H 
15, 
15, 
12, 
8, 



BuMkd*. 
6,766,000 
4.044,000 
19,607,000 
81,658.000 
88,698,000 
84,10S.OOO 
81.848,000 
26,095.000 
22,570,000 
22,667.000 



a These figures represent stocks available at 62 of the principal points of aocumulation east of the 
Rocky Mountains, stocks in Manitoba elevators, and stocks afloat on lakes and canala, a« reported 
by Bradstreefs. ^^ 
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Condition of the oat crop of the United States^ monthly, 1887-1904- 
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1 




















i 


Year. 






'% 


§ 


Year. 






S 


^ 


Year. 






s 


s 




•-> 




< 


1 




§ 




< 






1 


•3 

•-> 


< 


1 


1887.... 


91.0 


85.9 


85.6 


83.4 


1893 . . . 


88.9 


88.8 


78.3 


74.9 


1899... 


88.7 


90.0 


90.8 


87.2 


1888.... 


96.4 


96.2 


91.7 


87.2 


1894... 


87.0 


77.7 


76.6 


77.8 


1900... 


91.7 


85.5 


85.0 


82.9 


1889.... 


98.8 


94.1 


92.3 


90.0 


1895... 


84.8 


83.2 


84.5 


86.0 


1901... 


86.3 


83.7 


73.6 


72.1 


1890.... 


89.8 


81.6 


70.1 


64.4 


1896... 


98.8 


96.3 


77.3 


74.0 


1902... 


90.6 


92.1 


89.4 


87.2 


1891.... 


85.1 


87.6 


89.5 


90.7 


1897... 


89.0 


87.6 


86.0 


84.6 


1903... 


85.5 


84.8 


79.5 


75.7 


1892.... 


88.5 


87.2 


86.2 


78.9 


1898 .. . 


98.0 


92.8 


84.2 


79.0 


1904... 


89.2 


89.8 


86.6 


85.6 



Acreage, production, value, prices, exports, etc., of oats of the United States, 1866-1904, 



a In years 1866 to 1882, incloslTe, oatmeal is Dot included. 

The i>receding table shows that the greatest area in oats, 28,653,144 acres, was re- 
ported in 1902; the greatest production, 987,842,712 bushels, in the same year; the 
greatest &urm value on December 1, $303,584,852, in the same year; the greatest 
average production per acre, 34.5 bushels in the same year; the greatest average farm 
price per bushel on December 1, 47.1 cents in 1874. For the five years, 1900-1904, 
the average area was 28,008,042 acres; the average production, 842,493,435 bushels; the 
average firm value on December 1, $270,694,908; the average yield per acre, 30.1 
bushels; the average farm price per bushel on December 1, 32.1 cents. 
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Acreage^ production^ vcUue^ and distribulion of oats of the UniUd Stales in 1904, by Stales, 



8UteH and Territories 



Crop of 1904. 



Maine 

New Hampshire 

Vermont 

Massachusetts . . 
Rhode Island . . . 

Connecticut 

New York 

New Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virginia 

North Carolina.. 
South Carolina.. 

Georgia 

Florida 

Alabama 

MissiHsippi 

LouiMiana 

Texas 

Arkansas 

Tennessee 

West Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota . . . 
North Dakota... 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory 

Total 



Acreage. 



Aerfs. 
113. 957 
12, 174 

ao.i29 

6,687 
04 
77 
52 
48 
115 
11 

111 

174 

36 

106 

62 

87 

44 

94 

10 

76 

79 

06 

53 

79 

02 

20 

36 

29 

21 

00 

44 

33 

70 

68 

54 

07 

41,787 

186,563 

9,927 

999 

44,966 

6,267 

92,778 

161,971 

281,842 

167,084 

283.117 

216.782 



27,842,669 



Production. 



BushH*. 

4,170.826 

404,177 
3,036,889 

225,658 
40. 742 

337,580 
42,480.143 
2,052.148 
39,761.818 

"" M6 
183 
12 
09 
46 
69 
60 
26 
46 
90 
20 
65 
87 
98 
72 
41 
65 
32 
52 
15 
03 
00 
49 
87 
89 
52 
60 
04 
67 
30 
69 
70 
22 
79 
75 
96 
50 
5, 697, 564 
6,002,080 
6.980.380 



894,595,562 



Value. 



DoUars. 

1,876,872 

189.963 

1,836,231 

101.646 

19, 149 

148,535 

16,142,464 

820,869 

15,109.491 

50,191 

"31,284 

57,717 

»],461 

33.106 

17,833 

>2,080 

n,894 

13,815 

50.770 

S2,S61 

}2,265 

16,167 

M,399 

M,109 

14,783 

17,771 

)7,620 

)2,686 

}5.664 

16. 411 

10,800 

M),287 

»5,179 

r7,122 

>6,313 

12,486 

»,704 

tt, 167 

8,792 

X 10,904 

22,252 

794,639 

146,064 

1,823,068 

3, 185. 096 

S. 059. 968 

8,247,611 

2, 160, 749 

2,652,544 



279,900,013 



Stock on hand Mar. 1. 
1905. 



ButhcU. 

1,501,497 

129,837 

1.214,756 

58,671 

13,037 

77,643 

19,116,064 

964,510 

16,109,491 

25,707 

296,515 

1.396,228 

813,202 

458,058 

657,915 

76,609 



347.166,643 



Percent. 
86 
32 
40 
26 
82 
23 
46 
47 
38 
21 
28 
36 
25 
14 
16 
18 
16 
29 
14 
20 
29 
36 
37 
36 
37 
41 
82 
36 
46 
46 
40 
36 
32 
46 
43 
64 
84 
80 
88 
25 
28 
26 
24 
28 
28 
27 
12 
29 
25 



Shipped out 

of ootinty 
whe^e grown. 



38.8 



BuMheU, 
41,706 



3.898.411 

287,801 

2.886,709 

12.242 

127.078 

271, 4» 

97,584 

229.029 

69,739 

8,401 

29.470 

19.496 



7,468,968 

143.879 

460.171 

180,800 

438. 822 

16,909,404 

8.687,268 

17,790,667 

61,017.815 

16.479,656 

26,658,651 

46,259.564 

1.789,210 

1,366,407 

24,900.650 

7,284,666 

6.891.968 

1.891.111 

100,967 

1,806,260 

11,674 



667,988 



1,640.779 
2.814,7» 
2,018.270 
1,709.209 
780; 270 



261.989.446 



At>erage yield per acre of oats in the United States, 1895-1904, by States, 



states and Territories. 



Maine 

New Hampshire 

Vermont 

Massachusetts .. 
Rhode Island ... 

Connecticut 

New York 

New Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North Carolina. . 
South Carolina.. 

Georgia 

Florida 

Alabama 

Mississippi 



1896. 



Bush, 
40.1 
36.9 
43.8 
36.0 
32.4 
31.9 
31.7 
35.5 
31.7 
19.1 
26.2 
17.7 
15.1 
15.2 
14.5 
10.2 
14.9 
15.7 



Bu9h. 
40.0 
38.0 
40.5 
36.0 
30.0 
29.0 
33.0 
34.0 
31.0 
29.0 
24.0 
18.5 
12.0 
11.0 
12.0 
12.0 
14.0 
13.0 



1897. 



Bush, 
31.0 
36.0 
33.0 
32.0 
32.0 
29.0 
81.0 
25.0 
28.2 
22.0 
24.0 
12.0 
13.0 
15.6 
14.0 
9.0 
13.0 
14.0 



Bush, 
86.0 
83.0. 
38.0 
82.0 
27.0 
28.2 
27.5 
19.6 
23.3 
22.0 
19.5 
16.1 
14.3 
17.2 
16.6 
15.4 
16.8 
18.6 



1899. 



Bush. 
36.0 
86.0 
37.0 
33.0 
26.0 
28.0 
81.0 
24.0 
83.0 
20.0 
23.0 
14.0 
12.0 
12.0 
9.0 
9.0 
10.0 
10.0 



Bush. 
37.5 
82.6 
84.9 
36.8 
30.9 
81.0 
27.9 
29.6 
81.1 
21.0 
24.0 
14.8 
13.9 
15.5 
16.0 
11.3 
14.4 
14.0 



Bush. 
36.0 
29.6 
38.0 
81.0 
29.4 
28.7 
21.6 
16.0 
18.9 
18.6 
18.8 
14.9 
14.4 
15.8 
14.8 
13.1 
14.5 
16.2 



1902. 



Bush. 
89.0 
86.0 
40.0 
82.2 
86.2 
84.5 
40.0 
82.2 
86.5 
22.6 
26.7 
17.6 
12.7 
18.1 
11.1 
18.6 
10.9 
16.4 



1903. 



Bush, 
89.6 
31.1 
36.2 
81.7 
28.1 
31.2 
34.0 
26.4 
28.6 
22.2 
20.6 
18.8 
11.4 
14.0 
18.6 
18.2 
16.8 
16.0 



1904. 



Bush, 
36.6 
83.2 
87.0 
84.0 
26.4 
83.6 
84.1 
88.6 
88.0 
2&2 
S8.7 
21.1 
15.8 
17.1 
14.8 
IZO 
14.9 
19.2 



Digitized 



by Google 



STATISTICS OF OATS. 651 

Averctge yield per acre ofoals in the United State^^ 1896-1904^ by States — CJontinqed. 



states and Territorien. 



Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia.... 

Kentucky 

Ohio 

Michigan 

Indiana 

niinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

8outh Dakota 

North Dakota.... 

Montana 

Wyoming 

Colorado 

New Mexico 

Arixona 

Utah 

Nevada 

Idaho 

Washington 

Or^on 

California 

Oklahoma : 

Indian Territory. 



1895. 



Bitsh. 
15.0 
20.7 
25.4 
22.5 
23.4 
26.2 
31.7 
23.9 
22.9 
24.4 
83.8 
39.9 
46.2 
27.7 
17.9 
23.8 
25.3 
32.1 
35.8 
41.0 
34.3 



33.8 



85.2 
40.3 
28.8 
28.1 



1896. 



Bush. 
10.0 
20.0 
16.0 
16.5 
24.0 
21.0 
31.0 
30.0 
29.0 
28.0 
33.4 
83.0 
27.5 
18.0 
13.0 
19.0 
27.5 
22.0 
47.0 
32.0 
28.0 
27.0 



88.0 



42.0 
36.0 
21.0 
81.0 



1897. 



Buith. 
18.0 
25.0 
17.0 
10.0 
20.0 
18.0 
82.0 
26.0 
30.2 
32.0 
84.0 
26.0 
30.0 
22.0 
24.0 
31.0 
22.0 
23.0 
42.0 
35.0 
34.0 
35.5 



35.0 



36.3 
48.0 
32.0 
18.0 



General average 29.6 25.7 27.2 28.4 30.2 29.6 25.8 34.5 28.4 



1898. 



Bttah. 
18.1 
29.7 
22.8 
18.7 
19.5 
22.4 
30.9 
32.8 
29.2 
29.0 
36.1 
86.3 
34.0 
17.0 
18.0 
32.1 
26.8 
30.7 
40.6 
81.2 
35.8 
88.8 



89.7 



43.6 
41.9 
27.0 
33.0 



1899. 



Bush. 
18.0 
25.0 
19.0 
14.0 
23.0 
18.0 
36.0 
84.0 
32.0 
38.0 
36.0 
32.0 
33.0 
25.0 
29.0 
80.0 
26.0 
80.0 
38.0 
80.O 
27.0 
24.0 



84.0 



34.0 
37.0 
30.0 
31.0 



1900. 



Bwh. 
18.0 
38.0 
22.2 
16.6 
21.0 
21.8 
88.0 
36.7 
82.7 
38.0 
32.0 
25.2 
34.0 
27.4 
31.6 
21.8 
21.5 
10.8 
39.0 
84.2 
32.8 
80.1 



85.9 



86.6 
34.4 
18.5 
24.6 



1901. 



Bush. 
13.4 
16.3 
12.8 
17.5 
18.7 
19.7 
81.5 
29.0 
28.6 
28.2 
29.1 
32.1 
29.8 
11.2 
18.6 
19.8 
28.8 
32.6 
42.0 
41.0 
33.8 
31.6 
35.0 
33.0 
43.0 
38.3 
47.5 
31.5 
80.4 
20.7 
26.0 



1902. 



Biish, 
15.2 
23.2 
20.0 
17.3 
28.6 
22.2 
41.1 
39.9 
35.4 
37.7 
89.9 
89.0 
30.7 
32.5 
33.5 
34.6 
34.8 
38.4 
41.9 
36.0 
26.8 
19.1 
81.7 
35.5 
34.8 
42.1 
46.2 
28.7 
80.5 
47.8 
32.6 



Bush. 
15.9 
35.5 
18.6 
18.5 
21.7 
20.1 
30.6 
30.5 
24.4 
26.6 
32.8 
82.3 
24.0 
22.1 
26.2 
29.5 
38.6 
27.4 
46.4 
29.4 
33.3 
22.6 
85.5 
86.4 
28.6 
41.5 
47.9 
33.8 
34.8 
26.4 
30.0 



1904. 



Bush. 
18.4 
32.0 
22.7 
21.1 
26.4 
24.0 
40.9 
32.5 
33.1 
32.0 
35.0 
39.2 
32.0 
22.7 
17.8 
80.7 
39.0 
37.4 
37.7 
30.2 
35.4 
19.6 
30.1 
87.6 
37.0 
39.8 
44.9 
23.1 
34.1 
21.2 
32.2 



32.1 



Average yield of oats in certain countries^ in bushels per acre^ 1894-190$. 



Year. 


United 
States. 


Russia. 


Ger- 
many. 


Austria. 


Hungary. 


Prance. 


United 
Kingdom. 


1894 


24.5 
29.6 
25.7 
27.2 
28.4 
30.2 
29.6 
25.8 
34.5 
28.4 


19.9 
19.2 
16.7 
16.5 
23.6 
19.5 
14.0 
21.8 
17.7 


48.2 
41.8 
39.9 
47.1 
48.0 
48.0 
44.5 
50.2 
51.8 


26.2 

23.1 

21.5 

27.3 

80.2 

25.2- 

25.6 

27.6 

28.4 


a.. 

29.6 
31.4 
24.3 
30.2 
38.3 
28.1 
28.1 
34.0 
34.4 


27.6 
27.0 
28.1 
29.0 
27.8 
26.7 
28.5 
29.2 
31.6 


^"'4.-, 7 


1895 


89.6 


Ig96 


89.2 


1897 


40.1 


1898 


43.6 


1899 


41.8 


1900 


41.2 


1901 


40.6 


1902 


45. » 


1903 


44.2 






Average 


28.4 


19,0 


46.1 


26.1 


30.3 


27.2 


42.0 







a Winchester bushels. 



b Bushels of 82 pounds. 



Average value per acre of oats in the United Stales, based upon farm value December 1, 

1896-1904, by States. 



States and Territories. 


1895. 


1896. 


1897. 


1898. 


1899. 


1900. 


1901. 


Maine 


813.63 
12.92 
14.37 
12.24 
12.64 
9.89 
8.88 
10.29 
8.56 
5.54 
7.07 
6.31 


812.40 

13.30 

12.56 

12.60 

9.30 

8.99 

8.58 

9.52 

7.43 

6.09 

5.52 

4.81 


$9.92 
13.30 
10.56 
10. .56 
10.88 
9.86 
8.87 
7.50 
7.61 
5.06 
6.24 
3.48 


$12.24 
12.54 
13.30 
11.84 
9.99 
10.15 
8.53 
6.08 
6.99 
6.60 
5.65 
4.67 


$13.30 

13.65 

13.69 

12.54 

9.62 

10.36 

10.23 

7.92 

9.57 

5.00 

6.M 

4.62 


$14.25 
12.39 
12.56 
13.98 
11.74 
10.85 
8.93 
9.18 
9.33 
6.80 
7.44 
5.48 


$17.50 


New Hampshire 


15.34 


Vermont 


16.50 


Massachusetts 


17.05 


Rhode Island 


15.88 


Connecticut 


15.50 


New York 


10.37 


New Jersey 


7.52 


Pennsvlvania 


8.50 


Delaware 


8.83 


Maryland 


7.71 


Virginia 


6.26 



1903. 


1904. 


$17.77 


$16.47 


14.93 


16.60 


16.81 


16.68 


16.53 


15.30 


12.66 


11.94 


14.04 


14.74 


13.94 


12.96 


10.92 


13.00 


10.58 


12.88 


8.88 


11.56 


8.24 


10.69 


5.93 


9.07 
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Average value per acre of oaU in the United States, based upon farm value December /, 
1895-1904, by State*— ConUnned. 



suites and Territories. 



North CarolJ DA... 
South Carolina... 

G«>txia 

Florida 

Alabama 

Mississippi 

Louiidana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinoi.H 

WL«<con8ln 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota.... 

North Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

rtah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory. 



1895. , 1896. 



15.74 
7.45 
6.67 
6.63 
6.26 
6.12 
6.40 
5.88 
8.13 
6.08 
7.49 
6.81 
6.97 
5.50 
4.58 
4.15 
6.06 
5.59 
6.47 
4.99 
3.04 
3.33 
4.85 
5.14 

15.75 

15.99 
9.60 

17.96 



10.14 



10.21 
11.28 
7.78 
10.96 



General average 5. 87 



K20 
5.28 
4.92 
6.86 
5.74 
5.72 
3.40 
6.80 
4.96 
4.29 
6.72 
5.04 
5.27 
6.70 
4.64 
4.20 
5.05 
4.95 

s.ao 

•8.06 
2.08 
2.09 
8.68 
8.96 

14.57 

16.96 
8.40 

10.80 



14.82 



12.60 
14.40 



18.64 



4.81 



1897. 



14.81 
6.96 
5.88 
4.77 
6.59 
6.16 
6.84 
6.75 
6.61 
2.80 
6.00 
4.86 
6.40 
6.98 
5.74 
6.76 
6.46 
4.94 
4.80 
4.18 
4.S2 
4.66 
8.96 
6.98 
13.86 
12.26 
10.88 
14.56 



11.65 



11.62 
16.80 
11.20 
8.82 



6.76 



1896. 1899. 



15.29 

7.74 
7.97 
8.82 
6.89 
7.77 
6.88 
8.S2 
6.61 
5.24 
6.85 
6.05 
7.42 
8.86 
6. 72 
6.67 
8.66 
7.62 
8.16 
8.91 
8.96 
6.42 
6.63 
7.98 
14.21 
12.48 
14.68 
15.91 



15.09 



K92 
6.64 
4.82 
4.50 
4.30 
6.00 
7.20 
7.60 
6.46 
4.48 
8.06 
5.76 
9.00 
9.52 
7.86 
8.36 
8.28 
7.04 
6.27 
6.00 
6.88 
6.60 
6.98 
8.10 
14.82 
12.00 
11.84 
10.56 



13.60 



15.70 
16.76 
10.80 
16.50 



7.28 



12.92 
14.06 
12.30 
14.57 



7.52 



1900. 



$6.26 
7.44 
7.85 
6.65 
6.34 
6.44 
7.20 
11.40 
7.77 
6.81 
7.14 
6.60 
9.88 
9.64 
7.62 
8.74 
7.36 
6.05 
6.80 
6.30 
7.27 
5.23 
6.16 
3.80 
16.88 
16.07 
14.10 
14.45 



16.80 



14.64 

13.76 

7.60 

11.82 



7.63 



1901. 



S7.84 
9.80 
9.92 
9.43 
9.28 
9.58 
8.04 
9.78 
7.01 
7.87 
8.04 
8.08 
12.28 
11.89 
10.87 
11.28 
11.35 
10.91 
10.73 
4.62 
8.00 
7.88 
9.79 
10.76 
15.12 
19.68 
16.90 
18.96 
21.00 
16.83 
30.10 
16.85 
16.63 
10.71 
13.38 
10.35 
11.60 



1902. 



•6.48 
7.78 
5.88 
8.30 
6.00 
7.85 
7,60 
U.37 
8.20 
7.27 
U.7S 
7.99 
13.15 
13.17 
9.91 
10.56 
11.97 
10.63 
7.67 
9.10 
10. (» 
8.65 
10.09 
10.87 
15.08 
18.00 
13.67 
12.99 
23.78 
16.68 
24.36 
20.21 
22.64 
U.77 
15.55 
16.25 
12.06 



1908. 19IM. 



10.29 



10.60 



85. 9S 
8.26 
7.48 
7.92 
8.53 
7.65 
7.81 
15.62 
8.18 
7.77 
9.98 
&24 
U.OZ 
10.96 
7.81 
8.51 
1L15 
9.68 
6.96 
7.07 
7.86 
7.97 
11.19 
8.49 
16.24 
14.70 
18.65 
14.01 
21.65 
17.84 
19.45 
18.68 
18.20 
14.87 
18.79 
8.96 
10.50 



9.68 



»2S 
10.21 
&14 
7.74 
8.05 
9.98 
8.2S 
1106 
9.76 
7.80 
11.62 
9.W 
18.09 
10.71 
9.98 
9.60 
9.80 
10.19 
8.00 
7.7? 
5.87 
7.67 
9.7S 
8.98 
17.84 
11.78 
18.28 
ILn 
22.27 
17.«7 
21 Si 
19.65 

19. a 

ia86 
19.44 
7,61 
12.24 



ia(l5 



At^agefarm price of oats per bushel in the United States December i, 1895-1904, by Statet, 



States and Territories. 



Maine 

New Hampshire 

Vermont 

Massachusetts .. 
Rhode Island . . . 

Connecticut 

New York 

New Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North Carolina. . 
South Carolina. . 

Georgia 

Florida 

Alabama 

Missi^ippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 



1895. 


1896. 


1897. 


1898. 


1899. 


1900. 


1901. 


1902. 


1903. 


CenU. 


OenU. 


Omtt. 


OmU. 


Omte. 


Cents, 


Cents. 


oaus. 


OaUt. 


34 


31 


82 


84 


38 


88 


60 


45 


45 


86 


86 


88 


88 


89 


38 


62 


44 


48 


83 


81 


82 


86 


87 


86 


60 


48 


44 


84 


36 


88 


87 


38 


88 


66 


46 


49 


89 


81 


84 


87 


87 


88 


64 


43 


46 


81 


31 


84 


86 


87 


36 


64 


41 


45 


28 


26 


27 


81 


S3 


82 


48 


86 


41 


29 


28 


80 


81 


83 


81 


47 


89 


43 


27 


24 


27 


80 


29 


90 


46 


34 


87 


29 


21 


23 


80 


25 


80 


46 


42 


40 


27 


23 


26 


29 


80 


81 


41 


88 


40 


80 


26 


29 


29 


33 


87 


42 


42 


43 


38 


85 


87 


87 


41 


46 


61 


51 


62 


49 


48 


46 


46 


47 


48 


62 


59 


59 


46 


41 


42 


48 


48 


49 


67 


58 


65 


66 


53 


58 


54 


60 


60 


72 


61 


60 


42 


41 


48 


41 


48 


44 


64 


56 


54 


89 


44 


44 


42 


50 


46 


68 


61 


51 


86 


- 34 


88 


38 


40 


40 


60 


50 


46 


26 


84 


27 


28 


80 


80 


60 


49 


44 


82 


31 


S3 


29 


84 


86 


57 


41 


44 


27 


26 


28 


28 


82 


86 


46 


42 


42 


82 


28 


80 


30 


36 


84 


43 


41 


46 


26 


24 


27 


27 


82 


81 


41 


86 


41 


22 


17 


20 


24 


26 


26 


89 


82 


86 


28 


19 


28 


27 


28 


26 


41 


88 


SO 


20 


16 


19 


28 


28 


28 


38 


28 


82 


17 


15 


18 


28 


22 


23 


40 


28 


82 


18 


17 


19 


24 


28 


28 


89 


80 


34 


14 


15 


19 


21 


22 


24 


84 


27 


80 


14 


12 


16 


24 


19 


20 


86 


26 


29 



190i 



n 

47 
44 
45 
47 
44 
88 
40 
88 
41 
88 
48 
» 
60 
56 
60 
54 
62 
45 
44 
4S 
87 
44 
40 
82 
88 
80 
80 
38 
28 
25 
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Average farm price of oats per bushel in the United States December 1, 1896-1904, 

States — Ck)ntinued. 



States and Territories. 


1^96. 


1896. 


1897. 


1896. 


1899. 


1900. 


1901. 


1902. 


1908. 


1904. 


Mlflsonri 


Cents. 
18 
17 
14 
17 
16 
44 
39 
28 
45 


Cents. 
17 
16 
11 
18 
18 
31 
58 
80 
40 


CenU. 
19 
18 
15 
18 
26 
33 
85 
32 
41 


Cents. 
28 
22 
20 
21 
26 
85 
43 
41 
41 


Onto. 
24 
22 
22 
28 
27 
89 
40 
42 
44 


Cents, 
23 
23 
24 
24 
32 
42 
47 
43 
48 


CenU. 
43 
43 
87 
84 
88 
86 
48 
50 
60 
60 
51 
70 
44 
35 
34 
44 
50 
46 


Cents. 
28 
30 
25 
29 
27 
36 
50 

• 51 
68 
75 
47 
70 
48 
49 
41 
51 
34 
87 


Cents. 
32 
80 
27 
29 
31 
35 
50 
41 
62 
61 
49 
68 
45 
88 
44 
54 
84 
35 


CenU. 
34 


Kansas ; 


83 


Nebraska 


25 


South Dakota 


25 


North Dakota 


24 


Montana 


46 


Wyoming 


89 


Colorado 


46 


New Mexico 


57 


Arizona 


74 


Utah 


80 


89 


88 


88 


40 


44 


47 


Nevada 


63 


Idaho 


29 
28 
27 
39 


30 
40 
83 
44 


32 
85 
85 
49 


86 
40 
40 
50 


38 
38 
41 
47 


40 
40 
41 
46 


50 


Washington 


48 




47 


Caluomia 


67 


Oklahoma 


36 


Indian Territory 














38 


















General average 


19.9 


18.7 


21.2 


25.5 


24.9 


26.8 


39.9 


30.7 


84.1 


81.8 



Transportation rates, average for oats in sacks, in cenU per 100 pounds, St, Louis to New 

Orleans, by river. 



1884 14.00 

1885 15.00 

1886 16.00 

1887 18.25 

1888 15.00 

1889 17.98 

1890 15.66 



1891 16.28 

1892 16.87 

1893 17.54 

1894 17.14 

1895 13.00 

1896 14.54 

1897 10.83 

a No shipment. 



1898 10.00 

1899 10.00 

1900 10.00 

1901 10.00 

1902 10.00 

1908 10.00 

1904 (rt) 



American Oatmeal in Canada. 

Under date of Halifax, Nova Scotia, December 8, 1904, United States Consul- 
General Hollo way transmitted the following extract from the Halifax Maritime 
Merchant: 

Several carloads of United States oatmeal have lately been damped on the Cana- 
dian market Unfortunately for the Canadian miller this can not under present 
conditions be prevented, and has to be met by a reduction in the prices of the 
domestic product. In the United States there has been a bumper oat crop, while in 
Canada the crop has been quite small, so the American miller has beep able to send 
his oatmeal into the Canadian market and, after paying the duty of 64 cents, is able 
to undersell the Canadian article by 26 cents a barrel. The market at present is 
unsettled in consequence. 

New Cereal Industry in Canada. 

Consul Worman, Three Rivers, Canada, reported on January 31, 1905, that French 
and Italian parties contemplate manufacturing in Canada, on a large scale, all kinds 
of pastry food, but particularly macaroni. As the present output of macaroni in the 
United States consumes 3,000 barrels of flour daily, such a project should have the 
attention of those .engaged in the milling industry. 



Digitized 



by Google 



654 



TEABBOOK OF THE DEPARTMENT OF AGRIOULTUEE. 



n 



^^^^^^^^^^^^ g^^^^^^^ss;^^^ ^^$s$s^^sss^ 



S8S$^9S^:;S^« ^SS^Sj^SgiS^SSSS !:;SSSg$SSS8SS 



In&UuuSs^ ^^^n ^ M^n ^nf^&^i^n^ n^n^ ^if s If is 



iisssg^SaSsRS 8?^^R8a5sac5S5 aSsssssSss^ 



[i^s^s^s^^^l^sSS^ sssS^ssHs^^ 



So 



ia^S^sSaS^aaa assssaSaa^aa 



f55s2353aaaaa2f^ aajjasa^^saai? ^^SSsJiff^S 






l^aaaa^saas^ aaasssSssSsa ss^R^aaSissg^S 



1 5a Sr SSa a S5?: a a a s ^a a S^a S'^a s^S?Se as Ss ^5 5 



•3 



i^a^assassaaa aaaasss5Js?35S ass^^s^Ssss^s 



fss^sosaaaa^ai^S ^^aaaa^aaSsa^ 5aaass^s§83$s 



fiaia^^a^a^^a ^^aa^sa^aaas aS^as^issss^;; 



iiissaass^aaaaa aaaaaaa^aaaa asssssS^fs^^s 



issassssa^^^a^^a a^a^^ai^iS^^Sa aaassssiss^ss;?? 



i 



[sSHssi^^aass Saaaaaa^^aSa s;s^ssss?fs99s 
issssS'sIaa^Saa aaSS'aaJ^saaa asssSsssssJ^ 



g 



iA^MiJJlJll 



S 



il^ll 



se-gd^J^llllS li-8J>;«illl§i S5^?'i^il§|Si 
5£|^|=55«SSS §£l5llS5lSll ll5tallltl-5^ 



Digitized by VjUUV IC 



STATISTICS OP OATS. 

$^$9sss8sssit sS^Ss^^^SsSS ^SS^S^SSSSSS 



655 



S^^S^iSSS:^!:;;^^^ SlgS^SS^^!:;!:;^^:^ ^^§^S:;SS9S8?9^^ 



I^55?5i5S8g5^g s^^sg^gS^i^g |55ii5?5ig"5588 
> 



^$*?^«?i«5ss85f sssSsogs^sSiS dSf^fj^S'^SSSS^^ 



!;55?^!$sSss8gs sSHSssS^ii s^fg^^sssssS 



fs§55ssl&a^as SsssSS^gsisH '^^sS&^^sgsSs^ 



9!?^^$sss2ssss §§§sSsf;;s^gSs ^z^^^z^Vin^uu 



Z^Z9Z9^i^&M^ i^SSSSiSoSsS^S SS^gSo^gSoS^S^S 



?5i5f5ssR8Ss Sssfigf^j^SsSSs 5§3«5j$$sss8 
^?5}5JS8S2?^8 sSe^SSSSHs SSsHSsSa^a^ 



s$^$9s&gSs3s ss^sso^i^SssSs ^f^^^^^fHH 
$$?^^9Ss;»s^s s^ssSssssSs^SSso ^^^^^^9&u^^U 



g?$$5«8SgS8Ss ««85^85gff ?$55555«85SS 



$!$?^^^Z£SS^Si ?g?g^isis9is g9?99^ii!SSSSS 



ss3f$sSssssS 9^i^H9^$s;i90 $?^^!#^!$9^^3S 



$5??$55SS8S55S S5SI888S§885§I ^^^fSi^jSH^S 



Uls 



iii^i„^iiiiii |iidi^4iiii Irdisiitii 

ifSevSosoS'sSl S^aa^aafS'iSI SSi^SgaoS-oo 



I ^11 






^£|5^555ISSI 5ea5ll5sllS^I Ifis^ll^tsi 



Digitized 



by Google 



656 YEABBOOK OF THE DBPABTMENT OF AGBIOULTUBE. 

Monthly average price* of oats in Chicago, ^ 
[Cents per boshel.] 



a This table exhibits avera«^e cash prices for the past twelve years. The monthly prices are the 
means between the lowest and highest prices for each month, and the yearly prices are the averages 
of the monthly averages. 

BARLEY. 

Barley crop of countries named, 1900-1904- 



Countries. 


1900. 


1901. 


1902. 


1903. 


1904. 


United States 


BusheU. 
58.926.000 


ButheU. 
109,933.000 


ButheU. 
184,954,000 


BusfteU. 
131.861,000 


BuskeU. 
139.749,000 






Ontario 


17,443.000 
8,032,000 
8,500,000 


17,289,000 
6,742,000 
4,600,000 


22,580.000 
12,222,000 
6,000,000 


25.147,000 
8,982.000 
6,000.000 


25,3Ci,000 


Manitoba 


11.530,000 


Keat of Canada 


7,000,000 






Total Canada 


23,975,000 


28,581.000 


89,802.000 


89,129.000 


43.872,000 


Mexico 


10,529,000 


7, 727, 000 


6,045,000 


9.000.000 


9,000.000 






Total North America 


93.430.000 


146.191,000 


180,801,000 


179.990,000 


192,621,000 


Great Britain 


64.278.000 
6,485,000 


63,033.000 
6,806,000 


68,590,000 
8,278,000 


61,348,000 
6,076,000 


58,996,000 


Ireland 


5.478,000 






Total United Kingdom... 


70,763,000 


69,841.000 


76,868,000 


67,424,000 


64,474.000 


Sweden 


13,821,000 

22,826,000 

4,583,000 

4,754,000 

40,847,000 

56,716,000 

7,000,000 

137,889,000 


12,758,000 
22,283,000 
8,876,000 
4,650.000 
38.857.000 
79,834.000 
8.000.000 
152,537.000 


1" ~^ t» 

' 2 00 

00 

00 

4 00 

8 00 

00 

14 00 


14,653.000 

23,340,000 

8,823,000 

8,928.000 

43.845,000 

64,859,000 

8,000,000 

152,653.000 


14, 169,000 


Do 11 mark 


22,600.000 


Netherlands 


4,000,000 


BelKium 


4,500,000 


France 


88,827,000 


Spain 


60,000,000 


Italy 


7.000,000 


Germany 


185,409,000 






A iistria 


61,480,000 
63,877,000 
2,902,000 


67,091,000 

60,071,000 

8,051,000 


78,788,000 
62,850,000 
8,259,000 


73.873,000 
64.677.000 
8,839.000 


66.698.000 


Hungary 


49,915,000 


Croatia-Slavonla 


2,988,000 






. Total Austria-Hungary. . . 


118,259,000 


120,213,000 


189,397,000 


142,289,000 


119,451.000 


Roumania 


14,618.000 
10.000.000 


24,222,000 
9,500,000 


24,586.000 
11,000.000 


29,716,000 
19,000,000 


11,567.000 


Bulgaria 


12,000,000 






Russia proper 


187.230.000 
18,415.000 
27.105.000 


189,435,000 
20,640,000 
25,685,000 


274.899,000 
22,186.000 
85,630.000 


289.699.000 
20.819.000 
89,980,000 


288,110,000 


Poland 


17,706.000 


North Caucasus 


81,254.000 






Total RuHsia in Europe. . . 


232.750.000 


235,760,000 


832,614,000 


850,496.000 


837,069.000 


Total Europe 


734.J<26.000 


782,326,000 


901,275,000 


923,023,000 


880,956,000 






Siberia * 


2.969.000 
1.262.000 


2.008,000 
2,154,000 


2,628,000 
8,008,000 


4,213,000 
2,769,000 


4,661,000 


Central Asia 


2,251,000 






Total Russia in Asia 


4.231.000 


4,157,000 


6.636,000 


6,972,000 


6,912.000 


Japan 


82.697.000 


88,362,000 


74,321,000 


82.000,000 


80,000,000 




Total Asia 


86,928.000 


87,509,000 


79,957,000 


88,972,000 


86,912,000 
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Countries. 


1900. 


1901. 


1902. 


1908. 


1904. 


Algeria 


Bushels. 
85,000,000 
4,906,000 
800,000 


J^ushels. 
85,000,000 
8,449,000 
700,000 


BusheU. 

47,906,000 
8,201,000 
. 800,000 


Bushels. 
46,000,000 
11,822,000 
700,000 


Bushels. 
87,106,000 


Tunia 


14,815,000 
800,000 


Cape Colony 






Total Africa 


40,708,000 


89,149,000 


51,907,000 


68,022,000 


62,721,000 






"West Australia 


58,000 
195,000 
122,000 
138.000 
1,512,000 
70,000 
1,635,000 


30r000 

218,000 

131,000 

117,000 

1,254,000 

70,000 

1,060,000 


37,000 
251,000 
286,000 
107,000 
716,000 
178,000 
888,000 


48,000 
827,000 
4.000 
19,000 
579,000 
103,000 
1,172,000 


55,000 
503,000 


South Australia 


Queensland 


527,000 

180,000 

1,256,000 

125,000 


New South Wsjes 


Victoria 


Tasmania 


New Zealand 


1,197,000 




Total Australasia 


8,730,000 


2,880,000 


2,458.000 


2,252,000 


8,848,000 




Qrand Total 


959,622,000 


1,068,065,000 


1,216,893,000 


1,252,259,000 


1,167,063,000 





Visible tupply of barley in the United States and OanadOf first of each month, for ten years,^^ 



Month. 



July 

August.... 
September, 

October 

November. 
December . 
January . . . 
February . . 

March 

April 

May 

June 



1895-1896. 189&-1897. 1897-1898. 189&-1899. 1899-1900. 



Bushels. 

166,000 
48,000 

121,000 
1,956,000 
8,646,000 
5,674,000 
4,017,000 
2,970,000 
2,061,000 
1,298,000 
1,258,000 

957,000 



Bushels. 

805,000 

771,000 

790,000 

2,292,000 

6,082,000 

5,500,000 

4,501,000 

4,188,000 

4,124,000 

8,514,000 

2,816,000 

1,819,000 



Bushels. 
1,674,000 
1,051,000 
1,678,000 
2,680,000 
4,267,000 
6,818,000 
6,115,000 
8,455,000 
2,671,000 
1,492,000 
1,159,000 
815,000 



Bushels. 

587,000 

684.000 

648,000 

2,125,000 

8,777,000 

4,406,000 

4,872,000 

•4,017,00U 

8,067,000 

2,626,000 

1,913,000 

1,655,000 



Bushels. 
1,059,000 
694,000 
1,055,000 
1,739,000 
8,925,000 
4.695,000 
8,122,000 
2,808,000 
2, 138, 000 
1,712,000 
1,720,000 
1,267,000 



Month. 



1900-1901. 



1901-1902. 



1902-1903. 



1908-1904. 



1904-1906. 



July 

August . . . 
September 
October. . . 
November 
December 
January . . 
February. 

March 

April 

May 

June 



B\ 

1 

1 
2 
6 
6 
6 
4 
8 
2 
1 
1 



Bushels. 

528,000 

335,000 

956,000 

8,610,000 

4,813,000 

5,416,000 

4,580,000 

5,244,000 

5,065,000 

4,076,000 

2, 146. 000 

1,836,000 



Bushels. 

847,000 

217,000 

419,000 

2,460,000 

6,064.000 

5,680,000 

4,389,000 

8,843.000 

8,107,000 

2,426.000 

1,493,000 

1,133,000 



Bushels. 
602,000 
471,000 
1,024,000 
6,047,000 
7,313,000 
7,976,000 
6,907.000 
6,338,000 
5,441.000 
4, 975, 000 
8,969,000 
8,105,000 



Bushels. 
2,(M6,000 
1,656,000 
1.694,000 
6,551,000 
9,329,000 
9,620,000 
10,403,000 
8.801,000 
6,952,000 
4,674,000 



aThese figures represent stocks available at 62 of the principal points of accumulation east of the 
Rocky Mountains, stocks in Manitoba elevators, and stocks afloat on lakes and canals as reported by 
Bradstreet's. 

Condition of the barley crop of the United States, monthly , 1889-1904- 



Year. 


June. 


July. 


Au- 
gust. 


Sep- 
tem- 
ber. 


Year. 


June. 


July. 


Au- 
gust. 


Sep. 
lem- 
ber. 


1889 


95.6 
86.4 
90.3 
92.1 
88.3 
82.2 
90.3 
98.0 


91.9 
88.8 
90.9 
92.0 
88.8 
76.8 
91.9 
88.1 


90.6 
82.8 
93.8 
91.1 
84.6 
69.8 
87.2 
82.9 


88.9 
78.6 
94.3 
87.4 
83.8 
71.5 
87.6 
83.1 


1897 


87.4 
78.8 
91.4 
86.2 
98.8 
93.6 
91.6 
90.5 


88.5 
85.7 
92.0 
76.3 
91.3 
93.7 
86.8 
88.5 


87.6 
79.3 
93.6 
71.6 
86.9 
90.2 
83.4 
88.1 


86 4 


1890 


1898 


79.2 


1891 


1899 


86.7 


1892 


1900 


70.7 


1893 


1901 


85.8 


1894 


1902 


89.7 


1B96 


1903 


82.1 


1896 


1904 


84.7 
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Acreage, production, value, prices, exports, etc,, of barley of the United States, 1866-1904. 











Av- 




Chicago cash price per 










At- 




erage 
farm 
price 
per 
bush- 
el 




bushel 


No. 2 




Domestic 
exports, 

fiscal 

years 

beginning 

Jldyl. 


Imports, 
fiscal 
yean 
begin- 
ning 

July 1, 


Year. 


Acreage. 


erage 
yield 
per 
acre. 


Produc- 
Uon. 


Farm 
value, 
Dec.l. 


December. 


Ifayof 

following 

year. 










Dec.l. 




Low. 


High. 


Low. 


High. 




Acres. 


Buth. 


BuMheU. 


CU. 


DoHan. 


CU. 


CU. 


CU. 


CU. 


ButheU. 


BuMheU. 


1866 


492,632 
1,131,217 


22 9 


»,807 
27,000 


70.2 


7,916,842 
18,027,746 


59 


70 


85 


100 




3,247.250 


1867!!!.'! 


22.7 


70.1 


160 


180 


227 


250 


9,810 


8.7«S,966 


1868 


937,498 


24.4 


96,100 


109.0* 


24,948,127 


140 


170 


149 


176 


69,077 


5.089.8M 


1869 


1,025,795 


27. S 


^2.200 


70.8 


20,298,164 


74 


86 


60 


62 


255,490 


6,727,567 


Ih70 


1,108,924 


23.7 


»5,400 


79.1 


20,792.218 


68 


80 


Tl 


95 


840. 09S 


4,866.100 


1871 


1,113,735 


24.0 


18,500 


75.8 


20,264.015 


554 


64 


56 


71 


86.891 


5.6».fi«l 


18T2 


1,397,082 


19.2 


16,400 


68.6 


18,416,839 


60 


70 


71 


85 


320.899 


4.244.751 


1873 


1,387,106 


23.1 


14.491 


86.7 


27,794.229 


182 


158 


180 


156 


4,801.189 


1874 


1,580,626 


20.6 


W,500 


86.0 


27,997,824 


120 


1294 


115 


187 


91,118 


6,255,063 


1875 


1,789,902 


20.6 


96,600 


74.1 


27,367,622 


81 


88 


624 


724 


817.781 


10,285,967 


1876 


1,766,511 


21.9 


10,500 


63.0 


24,402,691 


681 


68i 


80 


86 


1.186.129 


6,702.9& 


1877 


1.614.654 


21.3 


11.400 


62.8 


21.629.130 


56i 


64 


464 


524 


8.921.501 


6.764,228 


1878 


1,790,400 


23.6 


I5,63C 


57.9 


24,464,801 


91 


100 


64 


n 


716,686 


6.720,979 


1879 


1,680,700 


24. C 


,w, .38, IOC 


68.9 


28,714,444 


86 


92 


76 


80 


1.128,923 


7.185,268 


1880 


1,843,329 


24.5 


45,165,346 


66.6 


80,090,742 


100 


120 


95 


105 


885,246 


9.628.616 


1881 


1,967,510 


20.9 


41,161,33C 


82.3 


88,862,513 


101 


107 


100 


100 


205,98012.182.722 


1882 


2,272.108 


21.5 


48,953.926 


62.9 


80,768.015 


79 


82 


80 


80 


433,006 


10.(»0.687 


1883 


2.379,009 


21.1 


80,136,097 


58.7 


29.420,423 


62 


67 


66 


74 


724,955 


8.596,122 


18H4 


2,608,818 


23.5 


61,203,00(] 


48.7 


29,779,170 


53 


68 


65 


65 


g2-— 9,986,607 


1885 


2,729,359 


21.4 


68,360,000 


66.3 


32,867,696 


62 


66 


68 


60 


25 10.197.115 


1886 


2.652,957 


22.4 


59,428,000 


63.6 


31,840,510 


51 


64 


57 


57 


1.30 LO. 356, 591 


1887 


2,901,953 


19.6 


56,812.00C 


51.9 


29,464,390 


80 


80 


69 


77 


65 0.831.461 


1888 


2,996,382 


21.8 


63.884.000 


59.0 


37. 672. 032 










1.44 11,868.414 


1889 


3 220 834 


24 S 


78,332 976 


41.6 


32, 614, 271 


68 


68 






1.40 11,332,545 


1890 


3,136,302 
3 352 579 


21 4 


67, 168, 344 


62.7 


42,140,502 










'97 6!078,'73S 


1891 


25 9 


86 839 158 


62.4 


45, 470, 342 










2,80 3,146,328 


1892 


3.400.361 


23.6 


80,096,762 


47.5 


38,026,062 


65 


67 


66 


65 


8,03 1,970.121 


1893 


3.220.371 


21.7 


69, 869. 495 


41.1 


28.729.386 


52 


54 


66 


60 


6,21 791.061 


1894 


3.170,602 


19.4 


61,400.465 


44.2 


27,134,1-27 


53i 


»i 


51 


62 


1,56 2,116.816 


1895 


3,299.973 


26.4 


87,072.744 


33.7 


29,312,418 


83 


40 


25 


36 


7,68 8S7,%4 


1896 


2,950.539 


'23.6 


69,695,223 


82.3 


22,491,241 


022 


37 


a 244 


85 


20,03 1,271.787 


1897 


2,719,116 


24.5 


66,685.127 


87.7 


25,142,139 


a 25* 


42 


a86 


53 


11,237.077 124.804 


1898 


2.583.125 


21.6 


65.792.267 


41.3 


23.064,369 


a 40 


60* 


a86 


42 


2, -267, 403 110.475 


1899 


2.878.229 


26.5 


73,381.563 


40.3 


29,594.254 


a86 


46 


a36 


44 


23,661.662 189.757 


1900 


2.894.282 


20.4 


58,925.833 


40.8 


24.076,271 


a 87 


61 


a 87 


67 


6,298.207 171,004 


1901 


4,295.744 


26.6 


109,932,924 


45.2 


49.705,168 


a56 


68 


a64 


72 


8.714,268; 57.406 


1902 


4.661,063 


29.0 


134,954,023 


46.9 


61.898,684 


a86 


70 


a66 


62 


8,429,141 56,468 


1903 


4,993,137 


26.4 


131,861.391 


45.6 


60.166,818 


a 42 


624 


88 


69 


10,881,627' 90.708 


1904 


5, 145, 878 


27.2 


139,748,958 


42.0 


68,651,807 


88 


62 














i 



a Chicago prices from 1895 are for No. 8 grade. 

The preceding table shows that the greatest area in barle^r, 5,145,878 acres, was 
reported in 1904; the greatest production, 139,748,958 bushels, in the same year; the 
greatest farm value on December 1, $61,898,634, in 1902; the greatest averajge yield 
per acre, 29 bushels in 1902; the greatest average farm price per bushel, fl.O^, in 
1868. For the five years, 1900-1904, the average area was 4,398,021 acres; the average 
production, 115,084,626 bushels; the average farm value on December 1, $50,899, 4S; 
the average yield per acre, 26.2 bushels; the average farm price per bushel on 
December 1, 44.2 cents. 

Acrea^/e, production, and value of barley in the United States in 1904i by States. 



States and Territories. 



Maine-. 

New Hampshire 

Vermont 

New Yorlc 

Pennsylvania... 

Maryland 

Virginia 

Texas 

Tennessee 

Kentuclty 





Average 
yield 


I ag . 


per 




acre. 


Acres. 


BusheU. 


8,316 


32.7 


1,585 


20.7 


13,203 


83.1 


97,5.')8 


26.8 


9,054 


22.6 


1,451 


21.8 


2,576 


24.7 


6,208 


81.0 


1,235 


22.0 


841 


20.6 





Average 


Average 




farm 


value per 




price, 
Dec.l. 


acre. 




Dec.l. 


Bushels. 


QmU. 


Dollars. 


271,938 


71 


23.22 


82,810 


75 


15.53 


437,019 


66 


21.85 


2,614,564 


57 


16.28 


204,620 


66 


12.66 


81.682 


64 


18.96 


63,602 


61 


15.07 


161,448 


78 


22.63 


27,170 


64 


14.08 


17.326 


65 


13,89 



Farmvalae. 
Dec. 1. 



DoUaT9, 

193.072 
24,608 

28N4a 
1,490.296 

114.587 
20.244 
88.797 

117,857 
17.389 
11,261 
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Acreage f production^ and value of barley in the United Stales in 1904t by States — Cont'd. 



states and Territories. 



I Average 
Acre^e. ^^f 
acre. 



Production. 



Average 
farm 
price, 
Dec. 1. 



Average 

value per 

acre, 

Dec. 1. 



Farm value, 
Dec. 1. 



Ohio 

Michigan 

Indiana... 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota...... 

North DakoU 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

United States 



Acres. 

28,599 

86,020 

10, 189 

28,021 

498,043 

1,181,098 

487,616 

1,929 

149,980 

68.5&5 

849,668 

623,419 

17,502 

1,226 

19,296 

694 

14,898 

8,297 

7,023 

45,660 

167,362 

61,084 

1,237,533 

15,872 



6, 146, 878 



BtuheU. 
27.6 
24.1 
29.2 
27.1 
80.0 
28.4 
27.8 
20.8 
21.6 
27.4 
28.0 
28.1 
29.9 
80.1 
37.1 
28.6 
83.6 
38.8 
86.9 
37.4 
84.8 
28.7 
22.7 
30.1- 



Buthels. 

786,472 

868,082 

296,069 

640,129 

14,941,290 

82,128,041 

18,652,946 

89,169 

8,238,488 

1,878,407 

9,787,624 

17,518,074 

623,310 

86,872 

715,844 

16,378 

500,406 

317,776 

262,126 

1,707,310 

5,824,198 

1,753,111 

28,091,999 

477,747 



Omts. 
62 
65 
48 
48 
48 
82 
86 
62 
37 
81 
82 
28 
62 
67 
57 
90 
93 
67 
72 
68 
49 
69 
60 
40 



Dollars. 

14.30 

13.25 

14.02 

11.65 

12.90 

9.09 

10.01 

12.69 

7.99 

8.49 

8.96 

7.87 

18.54 

17.16 

21.15 

21.24 

81.25 

21.83 

26.86 

28.66 

17.05 

16.93 

13.62 

12.04 



Dollars. 

408,966 

477,445 

142,106 

275,266 

6,424,766 

10,279,378 

4,879,060 

24,279 

1,198,241 

682,306 

3,182,040 

4,905,061 

324,452 

21,017 

408,031 

14,740 

465,877 

181, 132 

181,581 

1,075,606 

2,853,867 

1,034,836 

16,855,199 

191,099 



'27.2 



139,748,968 



42.0 



11.40 



68,651,807 



Average yield per acre of barley in the United States, 1895-1904, by Stales. 



States and Territories. 



1896. 



1896. 



1897. 



1898. 



1900. 



1901. 1902. 



1908. 



1904. 



Maine 

New Hampshire . 

Vermont 

Massachusetts ... 

Rhode Island 

NewYork 

Pennsylvania 

Maryland 

VirginU 

Texas 

Tennessee 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming 

Ck>lorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Or^on 

Oalifomia 

Oklahoma 



General average . 



Bush. 
82.4 
25.6 
33.2 
22.5 
23.6 
22.9 
20.2 



Bush. 
30.6 
29.3 
33.0 
80.0 
29.0 
28.2 
17.2 



Bush. 
26.0 
22.5 
28.6 
84.6 
28.0 
25.0 
24.6 



Bush. 
27.0 
28.6 
80.0 
24.5 
28.0 
25.2 
19.4 



Bush. 
29.0 
25.0 
81.0 
80.0 
29.0 
24.0 
21.0 



21.6 
23.1 
83.3 
28.2 
18.1 
15.0 
20.0 
29.3 
36.0 
28.0 
15.3 
14.4 
28.4 
19.5 
30.4 
25.0 



12.0 
14.0 
14.8 
20.2 
22.3 
20.3 
23.7 
27.4 
27.2 
26.8 
17.5 
4.6 
19.9 
28.5 
16.1 
25.0 



25.0 
18.0 
20.0 
28.5 
21.5 
19.0 
25.0 
28.0 
25.5 
24.0 
19.0 
17.5 
22.0 
20.0 
22.5 
38.0 



31.3 
28.0 



20.0 
19.0 



28.0 
32.5 



80.0 



27.1 



31.0 



24.5 
87.3 
22.1 
20.3 



15.3 
26.0 
21.8 
21.6 



36.0 
46.0 
32.5 
23.0 



26.4 



23.6 



20.0 
18.0 
16.0 
28.7 
25.2 
23.4 
27.3 
29.1 
28.4 
26.0 
20.0 
28.0 
27.1 
23.0 
26.4 
86.0 



18.0 
11.0 
21.0 
28.0 
24.0 
25.0 
29.0 
30.0 
25.0 
26.0 
18.0 
17.0 
26.0 
23.0 
24.0 
36.0 



30.5 
33.8 



28.0 
82.0 



37.0 



33.0 



36.0 
39.8 
29.1 
10.6 



35.0 
36.0 
28.0 
26.0 



Bush. 
27.4 
22.7 
29.1 
25.8 
28.0 
22.0 
19.0 



24.6 
14.7 
28.6 
27.0 
23.9 
24.6 
26.6 
25.5 
22.4 
26.4 
20.8 
21.5 
17.6 
14.3 
8.2 
38.8 



24.8 
29.0 



36.5 



32.8 
33.4 
28.9 
16.7 



Bush. 
27.6 
21.6 
29.6 



14.0 
17.2 
18.0 
24.9 
13.5 
16.8 
19.4 
24.9 
22.8 
25.4 
24.6 
27.2 
25.8 
23.6 
16.5 
15.9 
16.0 
22.4 
28.2 
89.0 
32.5 
28.7 
31.7 
28.7 
35.0 
33.0 
40.2 
43.5 
30.6 
26.0 
22.0 



25.5 I 20.4 



25.6 



Bush. 
29.4 
21.2 
29.7 



Bush. 
29.9 
19.8 
29.2 



28.6 
21.0 
27.0 
18.3 
21.3 
16.0 
26.9 
32.3 
28.6 
28.0 
28.6 
33.8 
28.6 
26.3 
26.0 
16.0 
31.1 
29.2 
81.6 
37.0 
24.4 
26.3 
16.1 
26.2 
82.1 
34.3 
46.3 
43.7 
81.9 
26.0 
36.0 



26.6 
21.8 
26.9 
24.4 
24.4 
20.6 
21.4 
23.8 
26.2 
22.8 
28.2 
27.7 
25.3 
23.4 
18.3 
81.9 
26.6 
31.4 
21.6 
40.2 
21.3 
38.3 
23.1 
32.8 
37.5 
34.6 
34.4 
37.9 
33.2 
■26.7 
26.9 



29.0 



26.4 



Bush. 
82.7 
20.7 
83.1 



26.8 
22.6 
21.8 
24.7 
81.0 
22.0 
20.6 
27.6 
24.1 
29.2 
27.1 
80.0 
28.4 
27.8 
20.3 
21.6 
27.4 
28.0 
28.1 
29.9 
30.1 
87.1 
23.6 
83.6 
38.3 
85.9 
37.4 
34.8 
28.7 
22.7 
30.1 



27.2 
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Average yield of barley in certain catmtrieB, in buehds per acre, 1894-190S, 



Year. 


United 
States. 


Ruflria. 


Ger- 
many. 


Austria. 


Hungary. 


France. 


United 
SJngdom. 


1894 


26.4 
28.6 
24.5 
21.6 
26.5 
20.4 
25.6 
29.0 
26.4 


(ft) 
15.8 
18.7 
12.8 
11.8 
14.9 
11.1 
11.4 
11.2 
15.6 
16.5 


81.2 
80.7 
29.0 
82.2 
88.8 
88.4 
88.8 
85.1 
86.2 


20.9 
19.3 
17.6 
22,0 
24.9 
20.2 
22.5 
24.5 
24.7 


21.4 
24.0 
17.6 
28.6 
24.0 
20.9 
20.0 
24.7 
24.9 


21.9 
21.8 
19.4 
28.8 
22.7 
21.8 
21.1 
24.5 
25.2 


*»'S5.» 


1896 


83.1 


1896 


35.2 


1897 


83.9 


1898 


87.4 


1899 


35.7 


1900 


82.7 


1901 


82,7 


1902 


86.9 


1903 


38.4 






Average 


24.2 


13.3 


82.8 


21.9 


22.4 ' '^22.4 


84.7 











a Winchester bushels. 



b Bushels of 48 pounds. 



Average value per acre of barley in the United States, based \»pon farm value December 1, 

1895-1904, by Slates. 



States and Territories. 



Maine 

New Hampshire . 

Vermont 

Massachusetts ... 

Rhode Island 

New York 

Pennsylvania 

Maryland 

Vliginla 

Texas 

Tennessee 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota.... 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 



116.85 
14.34 
15.60 
14.68 
17.68 
18.55 
8.28 



1896. 



$18.16 
16.53 
13.53 
17.40 
17.40 
9.05 
6.88 



11.66 
11.65 
12.66 
11.66 
7.78 
6.00 
9.00 
9.96 
8.64 
6.44 
7.34 
3.31 
6.82 
3.71 
6.0« 
14.75 



18.78 
19.04 



11.70 



10.29 
14.17 
8.84 
8.12 



1896. 



$13.75 
18.50 
18.11 
22,77 
15.12 
10.60 
9.55 



6.00 
6.80 
6.92 
7.68 
9.87 
6.70 
7.85 
7.40 
5.44 
5.62 
4.88 
1.01 
8.78 
5.42 
3.38 
13.76 



9.20 
12.85 



11.88 



8.37 
10.40 

9.81 
10.87 



1897. 



$15.12 
18.68 
14.10 
16.17 
17.06 
12.10 
8.54 



10.75 

10.62 
8.00 

11.69 
8.60 
8.86 
9.50 
8.96 
6.12 
5.76 
7.60 
4.38 
5.28 
4.40 
6.07 

19.00 



14.28 
17.88 



13.95 



14.70 
19.85 
14.68 
12.42 



General average 8.88 7.62 9.25 8.98 10.28 8.82 U.67 18.28 i 12.05 



1898. 



$17.11 
16.25 
16.12 
20.40 
20.80 
12.00 
10.20 



10.00 

10.06 

6.40 

12.68 

11.09 

10.80 

10.65 

11.64 

9.87 

8.84 

7.20 

7.66 

6.78 

6.21 

7.66 

20.52 



14.08 
18.59 



17.80 



16.80 
17.91 
14.26 
6.82 



1899. 



$16.99 
^.21 
16.18 
17.80 
2L56 
11.22 
9.00 



11.88 
7.04 
9.08 
12.60 
11.52 
11.25 
18.68 
12.00 
7.75 
8.06 
7.56 
4.59 
7.80 
6.67 
7.92 
17.85 



15.40 
19.62 



17.16 



16.10 
15.40 
14.00 
13.00 



1900. 



17.71 
9.11 
15.73 
11.61 
1L23 
11.56 
12.08 
11.22 
8.51 
9.77 
9.36 
7.10 
5.81 
4.43 
2.87 
18.62 



12.40 
17.98 



20.07 



16.40 
13.03 
12.14 

7.18 



$18.48 
17.20 
19.54 



190L 



$19.99 
15.90 
18.12 



7.84 
10.15 
9.86 
11.70 
11.88 
11.76 
18.77 
12.70 
12.81 
12.96 
12.99 
13.87 
11.61 
U.09 
9.06 
7.16 
6.66 
9.41 
11.28 
22.28 
21.12 
18.06 
20.61 
19.62 
18.65 
28.10 
21.31 
17.88 
14.99 
10.66 
10.78 



1902. 



$21.28 
16.68 
17.52 



15.68 
11.84 
18.28 

9.88 
15.84 

9.76 
14.60 
16.83 
14.87 
12.88 
12.58 
15.65 
10.58 

9.47 
18.75 

6.08 
10.26 
11.10 
11.38 
18.87 
18.30 
16.78 
11.43 
22.93 
18.94 
27.44 
24.54 
20.10 
16.59 
16.38 
15.12 



1908. 



14.68 
11.98 
12.95 
18.91 
17.06 
13.89 
18.48 
11.65 
18.10 
11.40 
12.41 
18.80 
9.86 
8.42 
9.88 
10.85 
8.78 
10.86 
7.78 
28.82 
15.84 
28.86 
14.78 
28.62 
22.13 
29.41 
17.89 
18.95 
19.80 
15.68 
11.84 



1904. 



•28.22 
15.58 
21.85 



IS. 28 
12. C6 
IS. 96 
15.07 
22.68 
14.06 
1S.S9 
14.30 
IS. 25 
14.02 
11.65 
12.90 
9.09 
10.01 
12.59 
7.99 
8.49 
8.96 
7.87 
18.64 
17.16 
21.15 
21.24 
31.25 
21.83 
25.85 
2S.56 
17.06 
16.98 
13.62 
12.04 



11.40 
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A verage farm price of barley per hmhel in the United States December i, 1893-1904, by States, 



States and Territories. 


1896. 


1896. 


1897. 


1896. 


1899. 


1900. 


1901. 


1902. 


1903. 


1904. 


Maine 


Cents. 
52 
66 
47 
66 
76 
81 
41 


CenU. 
43 
58 
41 
58 
60 
89 
40 


OenU. 
55 
60 
46 
66 
54 
42 
89 


CmU. 
56 
58 
47 
66 
61 
48 
44 


CenU. 
59 
65 
52 
68 
70 
50 
49 


Cents. 
62 
67 
52 
69 
77 
61 
50 


CenU. 
67 
80 
66 


CenU. 
68 
75 
61 


CenU. 
71 
84 
60 


CenU. 
71 


N€>w HamfMihlre 


76 


Vermont 


66 


Maseachufletta 




Rhode Tffiand 










New York 


56 
69 
52 
47 
88 
70 
71 
51 
54 
51 
53 
61 
45 
47 
55 
45 
41 
42 
40 
52 
66 
63 
65 
68 
58 
70 
58 
41 
49 
41 
49 


56 
54 
49 
64 
72 
61 
56 
49 
52 
46 
44 
46 
87 
86 
56 
38 
83 
38 
36 
51 
76 
60 
71 
91 
59 
80 
63 
46 
52 
68 
42 


55 
56 
50 
57 
70 
65 
68 
60 
52 
50 
44 
48 
87 
86 
54 
84 
88 
88 
86 
58 
72 
61 
64 
72 
59 
86 
52 
50 
59 
61 
44 




57 




56 


Maryland 


64 


Virginia 














61 


Texas 


54 
50 
88 
41 
43 
40 
45 
84 
24 
28 
48 
23 
'24 
19 
20 
69 


60 
46 
40 
88 
42 
83 
81 
27 
20 
21 
26 
22 
19 
19 
21 
56 


48 
59 
40 
41 
40 
44 
88 
82 
24 
24 
40 
25 
24 
22 
27 
60 


50 
56 
40 
44 
44 
44 
89 
40 
88 
84 
86 
27 
25 
27 
29 
57 


66 
64 
48 
45 
48 
46 
47 
40 
81 
81 
42 
27 
80 
29 
88 
61 


72 
62 
66 
48 
47 
47 

38 
87 
45 
38 
33 
31 
36 
48 


78 


Tennessee 


64 


Kentucky 


66 


Ohio 


52 


Michigan 


66 


Indiana 


48 


Illinois 


48 


Wlw^niiin 


48 


Minnesota 


82 


Iowa 


86 


Missouri 


62 


Kansas 


87 


Nebraska 


81 


South Dakota 


82 


North Dakota 


28 


Montana...'... ..--. 


62 


Wyoming , 


67 


Colorado 


60 
68 


46 
65 


51 
66 


46 
55 


55 
61 


60 
62 


57 


New Mexico 


90 


Arizona 


98 


Utah 


89 


42 


45 


47 


52 


55 


67 


Nevada 


72 


Idaho 


42 
88 
40 
40 


22 
40 

46 
48 


42 
48 
46 
64 


48 
45 
49 
65 


46 
44 

60 
50 


50 
89 
42 
48 


68 


Washington 


49 


Oregon 


59 


Califomia 


60 


Oklahoma 


40 
















General average 


83.7 


82.8 


87.7 


41.3 


40.3 


40.8 


45.2 


45.9 


45.6 


42.0 



Transportation rates, average for barley in sackSt in cents per 100 pounds, St. Louis to 

New Orleans, by river. 



1884 14.00 

1885 16.00 

1886 16.00 

1887 18.26 

1888 15.00 

1889 17.93 

1890 15.66 



1891 16.28 

1892 16.87 

1893 17.54 

1894 17.14 

1895 13.00 

1896 14.54 

1897 10.83 

a No shipment. 



1898 10.00 

1899 10.00 

1900 10.00 

1901 10.00 

1902 10.00 

1903 10.00 

1904 (a) 



Wholesale prices of barley per busliel in leading cities of the United States, 1900-1904^ 



Date. 



1900, 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 



New York. 



Western. 



Low. High. 



Cents. 
49 
50 
52 
62 
52 
51 
54 
52 
54 
60 
62 
64 



CenU. 
50 
61 
50 
52i 
52 
55 
54 
57 
58 
62 
65 
66 



Cincinnati. 



Extra No. 3 
spring. 



Low. I High. 



CenU. 


CenU. 


441 


49 


47 


49 


47 


49 


47 


49 


47 


49 


46 


66 


66 


64 


56 


66 


58 


66 



Chicago. 



No. 3. 



Low. I High 



CeiiU. 
34 
34 
36 
86 
36 
36 
36 
33 
38 
86 
36 
37 



Cents. 
48 
46 
44 
45 
44 
48 
48 
50 
57 
69 
62 
61 



San Francisco. 



No. 1, brewing 
(per cwt.). 



Low. ! High. 



«0. 



724 «0. 76 
724 .75 



.724. 
.724 
.674, 

.674 
.70 I 
.724 
.724, 

.71} 
.724' 
.7241 



.731 
.72* 
.724 
.70 

•2i* 

.724 
.724 
.724 
.75 
.76 
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}^hoU9aleprice$ of barley per bushel in leading cities of the United States, 1900-1904^-ConVd. 





New York. 


Cincinnati. 


Chicago. 


San Frandaca 


Date. 


Western. 


Extra No. 3 
spring. 


No 


.3. 


No. 1 brewing 
(percwt) 




Low. 


High. 


Low. 1 High. 


Low. 


High. 


Low. 


High. 


1901. 
Jftnuaiy -,,.,,, ^ 


Genu. 
65 
66 
59 
61 
68 


Cetits. 
68 
70 
65 
63 
63 


CenU. 1 CinU. 
62 1 70 


Genu. 
36 
37 
37 
38 
37 
40 
40 
48 
50 
51 
61 
56 

57 
58 
58 
61 
64 
64 
48 
41 
38 
35 
85 
86 

46 

47 
46 
46 

48 
49 
47 
47 
61 
46 
43 
42 

37 
40 
40 
38 
38 
35 
36 
38 
38 
87 
88 
88 


Cents. 
63 
61 
69 
58 
57 
54 
65 
65 
62 
60 
63 
63 

654 

64 
67 
70 
72 
71 
73 
65 
63 
60 
68 
70 

58 
56 
55 
55 
56 
61 
53 
57 
63 
62 
614 
614 

61 
61 
54 
60 
59 
59 
55 
55 
55 
54 
63 
52 


10.75 

.75 

.781 

.774 

.76 

.774 

.80 

.80 

.781 

.80 
.90 
.924 
.931 
.95 
.924 
.924 
.981 

l!l24 
1.181 
1.224 

No. 1 

1.16 

1.16 

LIU 

L05 

L05 
.90 
.974 

1.024 

l!08i 
l.llj 
L074 

LIO 

L074 

L064 

L074 

L03I 

.95 

.95 
L03I 
L05 
L074 
1.074 
1.10 


80.80 


February 


62 
62 
60 
60 
50 


70 
66 
66 
64 
62 


.81 J 


March 


.824 


April 


.85 


Miy . . 


.811 


June 


80 


July 


57 
64 
65 
60 
62 
70 

72 
73 
73 
73 
74 


60 
67 
67 
68 
69 
72 

75 
73 
74 
74 
75 


.824 


August 


58 
65 
62 
62 
68 

67 
67 
67 
68 

« 


60 
67 
67 
66 
69 

70 
69 
70 
74 
69 
69 


.^ 


September 


.824 


October 


.m 


November 


.824 


December - - , 


.85 


1902. 
January 


.95 


February 


L02 


March 


LQ24 


April 


L02 


Mftv 


L07 


Juno .. .. .... ... .... 


1.01 


July 






LOO 


August 


71 
65 
64 
66 
68 


72 
71 
66 
66 
68 






LOIJ 


September 


55 
55 
55 
55 

55 
56 
56 
65 
55 
55 


65 
65 
66 
65 

65 
65 
65 
62 
62 
62 


1.15 


October 


L25 


November 


1.90 


December 


L324 


1903. 
January . . . . 


feed. 
1.2U 


February 






1.224 


March .'. 






L» 


April 






1.164 


MSy!:::::::::::::::::::::::::::::::: 






L12} 


June 






L124 


July 






1.10 


August ... 








1. LSI 


September 






62 

61 
62 
60 

60 


71 
69 
69 
69 


L164 


October 






LlS 


November 






L15 


December 






1.15 


1904. 
January 






1.181 


February 






62 69 


1.15 


March 






62 
62 
62 
62 


69 
69 
69 
69 


1.15 


April 






1.15 


May 






1.10 


June 






1.06i 


July 






1.084 


August 










LIO 


September , 






:::::::: 




1.124 


October 






66 
56 
56 


62 
60 
60 


L124 


November 






L13I 


December 






L15 











RYE. 

Rye crop of countries named^ 1900-1904> 



Countries. 


1900. 


1901. 

BwtheU. 
80,345.000 


1902. 


1908. 


1904. 


United States 


Bwtheh. 
23.996,000 


Bushelt. 
33,631,000 


Bushds. 
29,363,000 


BusheU. 
27,242,000 






Ontario 


2,432,000 

27,000 

286.000 


2,625.000 

64.000 

800,000 


3,620,000 
51,000 
800,000 


3,064.000 

61,000 

800,000 


2,065.000 


Manitoba 


130,000 


Rest of Canada 


800,000 






Total Canada 


2.745,000 


3,489.000 


4.471,000 


8,915.000 


2,995,000 




Total North America 


26,741,000 


33,834.000 


38,102,000 


33,278,000 


90,237.000 
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Goon tries. 


1900. 


1901. 


1902. 
BusheU. 


1903. 
BushOs. 


1904. 


Qreftt Britain 


Bu9heU. 


BiUheU. 


BushOs. 


Ti^Iatu^ 




■ 




















Total United Kingdom... 


2.000,000 


2,000,000 


2,000,000 


2,000,000 


2,000,000 


Sweden 


28,708,000 
19,958,000 
18,644,000 
19,854,000 
59,277,000 
21,424,000 
4,000,000 
886,624,000 


21,771,000 
16,605,000 
14,180,000 
25,046,000 
58,198,000 
28,870.000 
4,000,000 
821,850,000 


22,298,000 
18,779,000 
13,971,000 
22,374,000 
47.061,000 
26,187,000 
3,200,000 
878,768,000 


24,261,000 
19,805,000 
13,978,000 
21,756,000 
57,951,000 
22,611,000 
4,000,000 
889,923.000 


20,960,000 
18,000,000 


Denmark 


Netherlands... 


14,000.000 


Belgium 


22,000,000 


Prance 


58,343.000 


Spain 


19,000.000 


iffly 


8,200,000 


Germany 


896,075,000 






Austria 


54,792,000 
40,205,000 
2,286,000 


76,514,000 

40,888,000 

2,774,000 


82,482,000 
49,458,000 
8,049,000 


81,180,000 
47,856,000 
3,386,000 


91,728,000 


Hpngary - . , _ 


48,880,000 


Croatia-Slavonia 


2,401,000 






Total Austria-Hungary. . . 


97,283,000 


119,171,000 


184,989,000 


131,871,000 


138,009,000 


Roumania . . 


5,990.000 
7,000,000 


9,573,000 
7,000,000 


6,968,000 
8,000,000 


7,146,000 
11,000,000 


2,201.000 


Bulgaria 


13,000,000 






Rwria proper . . . 


828,816,000 
67,621,000 
7,500,000 


680,205.000 

50,781,000 

7,937,000 


810,587,000 
75,257,000 
8,664,000 


808,296,000 

69,100,000 

7,498,000 


893,064.000 


Poland 


76.606,000 


North Caucasus 


8,179,000 






Total Russia in Europe... 


908,987,000 


788,928,000 


894,448,000 


879,894,000 


977,849,000 


Total Europe 


1,514,699,000 


1,866,186,000 


1,574,018,000 


1,585,590,000 


1,679,637,000 






Siberia 


15,853,000 
841,000 


15,620,000 
882,000 


23,060,000 
1,489,000 


80,982.000 
1,066,000 


29,445,000 


CAnfn^l AifliL 


1,067,000 




Total Russia in Asia 


16,194,000 


16,002,000 


24,569,000 


82,048,000 


80,682,000 


Japan o....j 



























Grand total ..... 


1,557,634,000 


1,416.022,000 


1,636,689,000 


1,660,916,000 


1,740,406,000 





a No rye is raised in Japan. In the Japanese official crop reports occurs the caption ** Seigle." the 
French word for rve, and in previous Issues of the Yearbook of this Department the figures under 
that caption have oeien taken as indicating the rve crop of Japan. Careful investigation has revealed 
that the word seigle in the Japanese reports was intended to indicate a variety of barley. The figures 
appearing in former issues of the Yearbook as the rye crop of Japan have therefore In this issue oeen 
omitted and have been embodied in another table with tne barley crop of Japan. 

Visible supply of rye in the llnUed States and Canada, first of each monih, for ten years,** 



Month. 



July 

August ... 

September 
October .. 
November 
December 
January . . 
February . 

March 

April 

Biay 

June 



1896-1896. 



100 
KX) 
KX) 
100 
NX) 
NX) 
NX) 
NX) 
NX) 
KX) 
.,^.,000 
1,467,000 



1896-1897. 



Bs 

1 
1 
2 
2 
2 
2 
8 
4 
4 
4 
8 
2 



NX) 
100 
KX) 
NX) 
NX) 
KK) 
NX) 
NX) 
NX) 
XX) 
KX) 
XX) 



1897-1898. 



KX) 
XX) 
XX) 
NX) 
NX) 
XX) 
NX) 
KK) 
KK) 
XX) 
XX) 
XX) 



1898-1899. 



Bushels. 

988,000 

365.000 

721,000 

894.000 

1,260,000 

1,212,000 

1,578,000 

1,576,000 

1,724,000 

1.668,000 

1,835.000 

975,000 



1899-1900. 



Bushels. 

904,000 

638,000 

647,000 

962.000 

1,906.000 

1,892,000 

1.806.000 

1, 734, 000 

1.951.000 

1.566,000 

1,441.000 

1.206.000 



aThese figures represent stocks available at 62 of the principal points of accumulation east of the 
Rocky Mountains, stocks in Manitoba elevators, and stocks afloat on lakes and canals, as reported by 
Bradstreet's. 
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Visible supply of rye in the UnUed States and Canada, first of each monlhf for ten years- 
Continued. 



Month. 



July 

August . . . 
September 
October. . . 
November 
December 
January . . 
February . 
March.... 

April 

May 

June 



1900-1901. 



BtuheU. 

806,000 
725,000 
1,0.%, 000 
l,21t),000 
1,513,000 
1,7M.000 
1,651,000 
1,530,000 
1,5:VJ,000 
1.333,000 
1,112,000 

'ja8,000 



1901-1902^ 



Bushels. 

747,000 

758,000 

1,864.000 

2,440,000 

2,863.000 

3,463,000 

8,257,000 

8,270,000 

2,972,000 

2,639,000 

1,910.000 

950,000 



1902-1908. 



Bushels. 

442,000 

828,000 

903,000 

1,362,000 

1,828,000 

2,159,000 

2,454,000 

2,354,000 

2,273,000 

1,688,000 

1,879,000 

2,027,000 



1903-1904. 



Bushels. 

926,000 

867,000 

866,000 

1,259.000 

1,509,000 

1,744.000 

1,883,000 

1,746.000 

1,717,000 

1,483,000 

1,564.000 

1.186,000 



1904-1906. 



BusheU. 
988,000 
968,000 
1,233,000 
1,686.000 
2,055,000 
2,626,000 
2.504,000 
2,269,000 
1,961.000 
1,564.000 





CondUion of the rye crop o 


fthe I 


Tnited 


States, 


monthly, 1887-1904. 
















When 














When 


Year. 


Apr. 


May. 


June. 


July. 


Aug. 


har- 
vested. 


Year. 


Apr. 


May. 


June. 


July. 


Aug. 


har- 
vested. 


1887... 


92.0 


90.8 


88.9 


88.0 


84.6 


82.2 


1896.. 


82.9 


87.7 


85.2 


83.8 


88.0 


82.0 


1888... 


93.5 


92,9 


98.9 


96.1 


91.4 


92.8 


1897.. 


88.9 


88.0 


89.9 


96.0 


89.8 


90.1 


1889... 


93.9 


96.5 


96.2 


96.7 


96.4 


91.6 


1898.. 


92.1 


94.5 


97.1 


93.8 


93.7 


89.4 


1890... 


92.8 


98.5 


92,8 


92,0 


86.8 


85.4 


1899.. 


84.9 


86.2 


84.5 


83.3 


89.0 


82.0 


1891... 


95.4 


97.2 


96.4 


98.9 


89.6 


96.1 


1900.. 


84.8 


88.5 


87.6 


89.6 


76.0 


84.2 


1892... 


87.0 


88.9 


91.0 


92.9 


89.8 


88.6 


1901.. 


93.1 


94.6 


93.9 


93.5 


88.6 


84.0 


1893... 


86.7 


82.7 


84.6 


88.8 


78.6 


82.0 


1902.. 


86.4 


83.4 


88.1 


90.3 


90.6 


90.2 


1894... 


94.4 


90.7 


93.2 


98.9 


79.8 


86.9 


1908.. 


97.9 


93.3 


90.6 


89.2. 


87.2 


84.1 


1895... 


87.0 


88.7 


85.7 


82.2 


84.0 


83.7 


1904.. 


82.8 


81.2 


86.3 


a90.8 


91.8 


86.9 



a Spring rye. 
Acreage, production, value, prices, and exports of rye of the United Stales, 1866-1904. 



1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878. 
1879, 
1880, 
1881, 
iaH2 
1883, 
1884, 
1885, 
1886 
1887 
1888 
1889 
1890 
1891, 
1892 



1894. 
1896. 



Acres. 
1,548,083 
1, 689, 175 
1,651.321 
1,667,584 
1,176,137 
1,069,531 
1,048,654 
1,150,366 
1,116,716 
1,359,788 
1,468,374 
1,412,902 
1,622,700 
1,625,450 
1,767,619 
1,789,100 
2,227,894 
2,314,754 
2,343,963 
2, 129, 301 
2, 129, 918 
2, 053, 447 
2,3ft4,805 
2,171,493 
2,141,853 
2, 176, 466 
2. 163, 667 
2, 038, 4«5 
1.944.780 
1,890,846 



Bush. 
13.5 
13.7 
13.6 
13.6 
13.2 
14.4 
14.2 
13.2 
13.4 
13.0 
13.9 
15.0 
15.9 
14.5 
13.9 
11.6 
13.4 
12.1 
12.2 
10.2 
11.5 
10.1 
12.0 
13.1 
12.0 
14.6 
12.9 
13.0 
13.7 
14.4 





Aver- 
age 
farm 
price 




Chicago cash price per 
bushel. No. 2. 


Domeatic 




Farm value. 










exports, in- 
cluding 
rye flour, 
fiscal years 
beginning 
Julyl. 








May of 




per 
bush- 
el, 
Dec. 1. 


Dec. 1. 


December. 


following 
year. 




Low. 


High. 


Low. 


High. 


Bushels. 


Cents. 


Dollars. 


Cents. 


Cents. 


CaUs. 


CenU. 


Bush^. 


20, 864, 944 


82.2 


17, 149, 716 






142 


150 


234 971 


23,184.000 


100.4 


23,280,584 


132 


157 


173 


185 


664.901 


22,504,800 


94.9 


21,349,19a 


1061 


118 


100 


1154 


92,889 


22,527,900 


77.0 


17,341,861 


66 


774 


78 


831 


199.450 


15,473,600 


73.2 


11, 826, 967 


67 


74 


81 


91 


87,174 


15,865,500 


71.1 


- -27,623 


62 


63* 


75 


93 


832.689 


14,888,600 


67.6 


71,061 


574 


70 


684 


70 


611.749 


15, 142, 000 


70.8 


S8,258 


70 


81 


91 


102 


1,923.404 


14,990,900 


77.4 


10.389 


93 


994 


103 


1074 


267.058 


17,722,100 


67.1 


»4,223 


67 


681 


614 


704 


589.159 


20, 374, 800 


61.4 


}4,970 


651 


78 


70 


924 


2,284,856 


21, 170, 100 


57.6 


}1,759 


5&i 


564 


54 


60 


4.249,684 


25, 842, 790 


52.5 


S6,002 


44 


444 


47 


52 


4,877.821 


23, 639, 460 


65.6 


37,481 


781 


81 


734 


85 


2,»43.^94 


24,640, 829 


75.6 


S4,560 


82 


914 


115 


118 


1,965.156 


20, 704, 960 


93.8 


27,415 


96j 


98 


77 


83 


1.003,609 


29,960,037 


61.5 


$9,194 


57 


584 


62 


67 


2,206,212 


28,058,582 


58.1 


90,503 


56J 


60 


604 


624 


6,247,590 


28, MO, 000 


51.9 


37,040 


51 


62 


68 


78 


2.974,390 


21, 756, 000 


57.9 


M,820 


684 


61 


58 


61 


216.699 


24,489,000 


53.8 


»,8S0 


53 


544 


544 


664 


877.802 


20,693,000 


54.5 


^,140 


654 


614 


63 


68 


94,827 


28.415,000 


58.8 


21,869 


50 


52 


39 


414 


809,206 


28, 420, 299 


42.3 


39.752 


44 


45* 


494 


54 


2,2».975 


25, 807, 472 


62.9 


29.992 


m 


684 


88 


92 


3;«,268 


81,751,868 


77.4 


39, 217 


86 


92 


701 


79 


12.068.(i2S 


27, 978, 824 


54.2 


EM). 066 


46 


51 


504 


62 


1,493.924 


26.665.446 


51.8 


12,222 


45 


474 


444 


48 


249.1512 


26, 727, 615 


50.1 


»5,476 


47i 


49 


624 


67 


82,045 


27,210,070 


44.0 


94,826 


82 


861 


88 


864 


1.011,128 
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Acreage^ production, value, prices^ and exports of rye of the United States, 
1S66-J904— Continued. 















Aver- 
age 
farm 
price 
per 
bush- 
el. 
Dec. 1. 






Chicago cash nrice per 
bushel, Ko. 2. 


Domestic 




Acreage. 


Aver- 
age 

yield 
per 

acre. 


Production. 


Farm value, 
Dec. 1. 




exports, in- 
cluding 
rye flour, 
fiscal yean 
banning 


Year. 


December. 


May of 

following 

year. 




Low. 


High. 


Low. High. 




J 




Bu»h. 


B 




Cents. 


/] 




Cents. 


CenU. 


Cents. 


CenU. 


Bushels. 


1S96 




m 


13.3 


2' 


►47 


40.9 


% 


r69 


87 


424 


821 


864 


8,676,667 


M97 




SI 


l«.l 


r 


C24 


44.7 


15 


147 


461 


47 


48 


76 


16,662,035 


1898 




!07 


16.6 


21 


»22 


46.3 


U 


!50 


524 


654 


564 


62 


10,169,822 


1899 




108 


14.4 


23 


'41 


51.0 


15 


118 


49 


62 


68 


561 


2,882,012 


1900 




162 


15.1 


2] 


127 


61.2 


15 


117 


45J 


49* 


514 


64 


2,345,512 


1901 




i06 


16.3 


8< 


UO 


65.7 


U 


r42 


69 


651 


644 


68 


2.112. vn 


1902 




A8 


17.0 


. 82 


m 


60.8 


i*; 


^93 


48 


491 


48 


604' 6,446,273 


1903 




194 


15.4 


21 


[16 


54.5 


1£ 


J71 


604 


624 


69j 


78 784.068 


1904 




578 


16.2 


2- 


116 


68.8 


li 


(23 


73 


75 













The preceding table shows that the greatest area in rye, 2,364,806 acres, was 
reported in 1888; the greatest production, 33,630,592 bushels, in 1902; the greatest 
farm value on December 1. 124,589,217, in 1891; the greatest average yield per acre, 
17 bushels, in 1902; the greatest average farm price per bushel on December 1, 
$1,004, in 1867. For the five years 1900-1904 the average area is 1,851,396 acres; 
the average production, 28,915,256 bushels; the average farm value on December 1, 
$16,205,629; the average yield per acre, 15.6 bushels; the average faim price per 
bushel on December 1, 56 cents. 

Acreage, production, and value of rye in the United States in 1904, by Stales, 



states and Territories. 



Acreage. 


Average 

yield per 

acre. 


Production. 


Average 
farm 
price 

Dec. 1. 


Average 

value per 

acre 

Dec. 1. 


Farm value, 
Dec. 1. 


Acres. 


Bttshds. 


BusheU. 


Cents. 


Dollars. 


Dollars. 


1,905 


16.9 


32,194 


74 


12.61 


23,824 


4.018 


17.0 


68,806 


82 


13.94 


66,011 


10,464 


16.9 


176,842 


79 


18.36 


139,706 


147, 146 


14.8 


2,177,761 


78 


10.80 


1,589,766 


69,967 


17.6 


1,224,422 


70 


12.25 


857,095 


846,265 


15.6 


6,867.108 


71 


11 01 


3,810,647 


1,069 


11.8 


12,614 


78 


8.61 


9,208 


20,626 


14.8 


303,770 


76 


11.25 


230,865 


23,841 


15.7 


374,304 


74 


11.62 


276.985 


19,698 


9.9 


195,010 


87 


8.61 


169, 659 


4,226 


7.6 


31.695 


- 126 


9.45 


39.936 


13,640 


8.3 


113,212 


102 


8.47 


115, 476 


1.657 


10.4 


16,193 


120 


12.48 


19,432 


8,875 


13.1 


44,212 


86 


11.27 


88.022 


2,382 


11.1 


25,886 


88 


9.77 


22.779 


12,933 


n.7 


151,316 


79 


9.24 


119,540 


10,188 


12.6 


127,360 


77 


9.63 


98,060 


12,228 


13.7 


167,524 


80 


10.96 


134,019 


13,748 


16.1 


221,348 


74 


11.91 


163.794 


132.772 


13.2 


1,752,690 


72 


9.50 


1,261,865 


82,780 


14.6 


478,588 


69 


10.07 


330, 226 


72,980 


17.6 


1,283,668 


70 


12.32 


898,498 


802.794 


16.2 


4,905,263 


69 


11.18 


3,381,631 


93,162 


17.7 


1,648,967 


64 


11.33 


1,055,3;^ 


61,606 


17.2 


1,059,623 


60 


10.32 


635,774 


19,612 


14.4 


282,045 


64 


9.22 


lSl,(y2l 


;70,332 


13.2 


928,382 


65 


8.58 


603.448 


136,534 


16.8 


2.157.237 


65 


8.69 


1,186,480 


83.843 


16.5 


558,410 


57 


9.41 


318,294 


22.404 


18.6 


414,474 


60 


11.10 


248. 684 


1,871 


19.9 


37,233 


77 


15.32 


28, 669 


396 


19.6 


7.722 


40 


7.80 


3,089 


2,786 


19.1 


68,213 


65 


12.41 


34.588 


3,701 


16.0 


59,216 


67 


10. 72 


39,675 


1,293 


19.7 


25,472 


75 


14.77 


19,104 


2,823 


19.0 


63,637 


79 


15. 01 


42, 873 


11,185 


14.4 


160.344 


89 


12.82 


142,706 


67,402 


7.6 


612, 255 


78 


5.93 


399, 559 


3,342 


9.4 


31,415 


62 


6.83 


19,477 


1,792,673 


15.2 


27,241,515 


68.8 


10.46 


18,748,323 



Vermont 

Massachusetts 
Connecticut .. 

New York 

New Jersey ... 
Pennsylvania . 

Delaware 

Maryland 

Virginia 

North Carolina 
South Carolina, 

Georgia 

Alabama 

Texas 

Arkansas , 

Tennessee 

West Virginia. 

Kentucky 

Ohio , 

Michigan 

Indiana 

Illinois 

Wisconsin , 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota . 
North Dakota. 

Montana 

Wyoming 

Colorado 

Utah 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Total 
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states and Territories. 


1885. 


1896. 


1897. 


1898. 


1899. 


1900. 


1901. 


1902. 


1908. 


1904. 


Maine 


Bu$h. 
19.2 
16.0 
16.0 
19.9 
1«.9 
18.1 
13. tt 
15.1 


Bu$h. 
18.0 
19.6 
18.6 
22.0 
15.4 
14.8 
13.8 
16.0 


Bush, 
18.5 
18.0 
16.0 
19.5 
19.0 
18.5 
17.0 
19.0 


Bush, 
18.0 
17.6 
19.1 
16.7 
18.0 
17.5 
16.5 
16.1 


Bu»h. 
15.0 
15.0 
17.0 
16.0 
18.0 
16.0 
15.0 
15.0 


But/L 
17.2 
17.1 
16.6 
16.9 
17.0 
15.1 
15.9 
15.8 


Buth, 


But/L 


BuOl 


Butk. 


New Hampthlre ,..,...,.,,. 










Vermont ,'. 


18.8 
15.9 
18.0 
14.9 
16.0 
15.9 
15.8 
14.4 
11.1 
8.5 
7.7 
7.6 
8.0 
11.1 
8.7 
11.8 
12.0 
14.0 
16.9 
14.0 
14.5 
17.0 
16.9 
19.3 
18.4 
14.2 
14.3 
15.0 
14.4 
13.8 
26.7 
24.0 
16.1 
14.2 
16.0 
17.5 
15.7 
12.8 
14.8 


16.9 
15.2 
17.4 
17.5 
16.4 
16.0 
13.5 
14.0 
9.6 
8.2 
7.6 
6.3 

lao 

9.9 
12.8 
11.0 

8.1 
18.4 
17.5 
17.9 
14.5 
19.1 
18.9 
22.8 
17.4 
18.2 
12.0 
20.3 
18.8 
20.2 
25.0 
18.0 
15.9 
12.4 
20.2 
17.8 
18.4 
12.0 
16.0 


19.4 
18.7 
17.0 
15.2 
18.8 
15.6 
14.8 
1S.7 
12.2 
8.8 
7.6 
7.9 
10.6 
14.2 
9.7 
18.4 
11.6 
11.6 
15.8 
15.5 
12.6 
16.6 
16.6 
18.4 
16.9 
12.8 
16.2 
14.2 
•20.2 
16.7 
24.6 
18.0 
18.8 
16.1 
18.5 
21.0 
14.2 
12.8 
17.9 


16.9 


MasBachUBettfl 


17.0 


Connecticut 


16.9 


New York 


14.8 


New Jersey 


17.5 


Pennflyl vania 


15.5 


Delaware 


11.8 


Maryland 


12.9 

U.O 

7.7 

9.8 

7.2 

10.2 

5.5 

10.0 

7.2 

16.1 

18.2 

14.8 

13.6 

12.2 

15.2 

16.1 

21.1 

20.6 

12.2 

5.9 

9.8 

8.4 

21.8 


9.2 
10.0 
7.5 
4.8 
7.1 
8.0 
7.0 
10.0 
9.0 
10.6 
11.0 
9.6 
9.2 
10.6 
15.3 
14.5 
15.6 
17.6 
12.2 
7.0 
16.9 
11.6 
12.0 


17.0 
11.0 
8.8 
6.6 
7.4 
9.6 
12.0 
11.0 
10.0 
11.5 
18.0 
18.0 
15.0 
18.0 
15.5 
16.0 
17.2 
16.0 
12.0 
14.0 
17.0 
16.5 
14.5 


14.6 
11.2 
9.1 
8.5 
8.0 
11.1 
12.0 
11.4 
10.5 
11.2 
13.0 
17.4 
15.3 
15.5 
14.8 
15.3 
20.5 
19.0 
18.1 
15.6 
18.8 
16.6 
15.0 


14.0 
9.0 
7.0 
6.0 
6.0 
8.0 
10.0 
11.0 
9.0 
10.0 
10.0 
16.0 
14.0 
18.0 
15.0 
15.0 
18.0 
18.0 
13.0 
11.0 
16.0 
15.0 
15.0 


16.5 
10.5 
8.9 
7.5 
7.0 
7.8 
16.5 
11.5 
11.0 
10.5 
18.1 
16.6 
14.6 
15.1 
17.2 
15.8 
19.5 
18.0 
14.0 
15.2 
14.2 
10.6 
5.2 


14.8 


Vii^nia 


15.7 


North Cjirolina 


9.9 


South Carolina 


7.6 


Qeor^a 


8.3 


Alabama 


ia4 


Texas 


18.1 


Arkansas 


11.1 


Tennessee 


11.7 


West Virginia 


12.6 


Kentucky 


18.7 


Ohio 


16.1 


Michigan 


18.2 


Indiana 


14.6 


Illinois 


17.6 


Wisconsin 


16.2 


Minnesota 


17.7 


Iowa 


17.2 


Missouri 


14.4 


Kansas 


18.2 


Nebraska 


15.8 


South Dakota 


16.5 


North Dakota 


ia.5 


Montana 


19.9 


Wyoming 








::::::::::::: 




19.5 


Colorado 


14.5 
19.8 


28.5 
20.0 


15.0 
12.0 


18.0 
19.5 


14.0 
17.0 


16.8 
17.5 


19.1 


Utah 


16.0 


Idaho 


19.7 


Washington 


26.7 
11.2 
11.6 


15.0 
12.7 
14.8 


19.5 
15.0 
12,2 


18.0 
14.4 
9.0 


16.0 
11.0 
15.0 


16.8 
16.1 
18.0 


19.0 


Oregon 


14.4 


California 


7.6 


Oklahoma 


9.4 


















General arerage 


14.4 


13.8 


16.1 


15.6 


14.4 


15.1 


15.3 


17.0 


15.4 


15. S 



Average yield of rye in certain countrieSy in btuhele per acre, 1894-190S. 



Year. 


United 
States. 


Russia. 


Ger- 
many. 


Austria. 


Hungary. 


France. 


Ireland. 


1894 


13.7 
14.4 
13.3 
16.1 
15.6 
14.4 
15.1 
16.8 
17.0 
15.4 


11.6 
10.9 
9.3 
10.6 
12.8 
12.5 
14.0 
12.6 
12.2 


22.0 
20.9 
22.7 
21.8 
24.2 
23.6 
22.9 
22.4 
24.5 
26.8 


17.2 
14.5 
16.3 
13.9 
17.7 
18.7 
18.0 
16.9 
18.2 
18.2 


16.7 
18.2 
13.5 
16.9 
17.7 
15.1 
15.8 
19.1 
16.8 


<V..5 
18.8 
18.7 
13.4 
18. S 
18.2 
16.9 
16.7 
14.8 
18.1 


%. 


1895 


26.8 


1896 


2&.4 


1897 


21.6 


1898 


25.8 


1899 


25.8 


1900 


25 6 


1901 


27.4 


1902 


88.0 


1903 


26.9 






Average 


16.0 


11.9 


23.1 


16.5 


16,9 


17.8 


25.9 







a Winchester bushels. 



b Bushels of 56 pounds. 
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Average value per acre of rye in the United States, based upon fami value December 1, 

1896-1904, by States. 



States and Territories. 



Maine 

New Hampshire . 

Vermont 

Massachusetts . . . 

Connecticat 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Vii^ginia 

North Carolina . . 
South Carolina . . 

Oeorgia 

Alabama 

Texas 

Arkansas 

Tennessee 

WestViiyinla.... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Miasouri 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming 

Colorado 

Utah 

Idaho 

Washington 

Or^on 

Calixomia 

Oklahoma 



^895. 



116.82 
12.16 
9.12 
13.33 
10.65 
8.69 
6.94 
7.65 



912.06 
14.11 
12.09 
15.40 
8.78 
6.29 
6.49 
7.62 



6.82 
6.72 
4.93 
10.70 
6.12 
8.67 
4.18 
6.20 
4.46 
9.82 
7.39 
6.66 
6.44 
6.12 
6.08 
6.64 
5.91 
6.89 
4.76 
2.24 
2.79 
2.10 
6.75 



6.96 
6.93 



General average . 



20.03 
6.05 
6.73 



$11.07 
15.12 
9.60 
11.90 
11.21 
8.88 
8.50 
8.17 



4.42 
4.80 
6.82 
4.18 
7.17 
7.04 
4.69 
7.00 
6.40 
6.94 
5.94 
3.74 
2.94 
3.82 
6.20 
4.82 
4.68 
6.08 
6.73 
2.45 
8.72 
3.13 
2.64 



14.57 
8.00 



7.50 
7.62 
8.70 



6.83 I 5.44 



1897. 



7.82 
5.50 
5.28 
5.68 
6.81 
11.38 
8.64 
9.46 
6.80 
6.87 
6.89 
7.92 
6.30 
6.46 
6.82 
6.56 
6.36 
6.76 
5.28 
6.60 
6.44 
5.78 
5.22 



7.80 
7.20 



12.09 
8.86 
7.98 



7.18 



1898. 



$15. 12 
13.12 
n.08 
10.52 
10.80 
8.75 
7.75 
7.67 



$12.60 
12.15 
10.54 
12.64 
11.52 
8.96 
8.26 
7.65 



7.88 
5.16 
6.82 
8.67 
7.84 
11.66 
8.62 
7.41 
5.56 
6.82 
7.16 
7.83 
6.68 
6.67 
6.51 
6.68 
7.79 
7.60 
6.16 
5.77 
6.39 
6.64 
6.40 



9.00 
8.97 



10.44 
ia37 
6.30 



7.23 



1899. 



7.96 
4.77 
6.26 
6.45 
6.72 
8.32 
8.20 
8.14 
6.03 
6.20 
7.00 
8.80 
7.28 
6.24 
7.06 
7.20 
7.56 
7.20 
6.60 
4.62 
6.08 
5.56 
6.55 



6.72 
8.16 



9.60 

7.70 

11.70 



7.36 



1900. 



$14. 10 
14.02 
10.13 
12.68 
11.06 
8.46 
8.74 
8.11 



6.09 
6.76 
7.87 
7.21 
8.03 
11.05 
8.28 
7.48 
6.72 
8.25 
9.13 
7.01 
7.55 
8.08 
7.74 
8.19 
7.38 
7.14 
6.64 
6.68 
4.18 
2.13 



9.07 
9.10 



9.45 
9.82 
7.54 



7.73 



1901. 



$14.64 
L2.56 
12.96 
9.24 
8.85 
9.64 
8.87 
8.06 
6.77 
6.63 
8.65 
8.06 
8.32 
10.32 
7.74 
8.36 
7.80 
9.38 
9.30 
7.28 
7.68 
9.69 
8.27 
9.46 
9.20 
9.61 
7.87 
6.90 
6.19 
5.98 
16.02 
19.20 
9.98 
9.23 
10.05 
10 85 
10.36 
7.30 
10.36 



8.51 



1902. 



$18.01 
12.16 
13.05 
10.15 
10.00 
8.48 
8.37 
8.12 
6.84 
6.97 
8.89 
6.93 
10.50 
7.52 
8.96 
8.03 
5.51 
8.31 
9.27 
8.77 
6.67 
9.56 
9.45 
9.59 
7.31 
8.74 
6.40 
7.31 
7.71 
8.69 
16.00 
9.00 
8.90 
7.56 
12.12 
11.89 
9.78 
9.00 
7.52 



1903. 



$12.61 

10.00 

12.07 

9.27 

8.83 

9.67 

9.03 

8.08 

8.06 

7.39 

8.13 

9.01 

11.45 

10.61 

8.15 

9.92 

8.17 

8.00 

8.87 

7.90 

6.68 

8.68 

8.80 

8.28 

7.44 

7.04 

7.18 

5.25 

8.08 

6.76 

16.50 

12.42 

11.16 

10.46 

12.02 

15.12 

13.77 

9.47 

8.96 



8.63 



8.: 



1904. 



$12.51 

13.94 

13.35 

10.80 

12.25 

11.01 

8.61 

11.25 

11.62 

8.61 

9.45 

8.47 

12.48 

11.27 

9.77 

9.24 

9.63 

10.96 

11.91 

9.50 

10.07 

12.82 

11.18 

11.33 

10.32 

9.22 

8.68 

8.69 

9.41 

11.10 

15.32 

7.80 

12.41 

10.72 

14.77 

15.01 

12.82 

6.98 

5.88 



10.46 



Average farm price of rye per bushel in tfie United States December 1, 1896-1904, by Stales, 



states and Territories. 



Maine 

New Hampshire . 

Vermont 

Massachusetts . . . 

Connecticut 

HewYork 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina... 
South Carolina. . . 

Georgia 

Alabama 

Texas 

Arkansas 

Tennessee 

West Virginia.... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 



1895. 



85 
76 
67 
67 
63 
48 
51 
60 



49 
52 
64 
115 
86 
84 
75 
72 
62 
61 
66 
45 
40 
42 
40 
35 
28 
31 



1896. 



CenU. 
67 
72 
65 
70 
57 
44 
47 
47 



48 
48 
71 
87 
101 
88 
67 
70 
60 
56 
54 
39 
32 
36 
34 
33 
30 
29 



1897. 



CenUi. 
82 
84 
60 
61 
59 
48 
50 
43 



46 
50 
60 
86 
92 
118 
72 
86 
58 
61 
53 
44 
42 
42 
44 
41 
37 
86 



1898. 



Cents. 
84 
75 
58 
63 
60 
50 
60 
47 



54 
46 
64 

102 
98 

106 
71 
65 
63 
52 
55 
45 
43 
43 
44 
43 
38 
40 



Cents. 
84 
81 
C2 
79 
64 
56 
55 
51 



57 
53 
75 
109 
112 
104 
82 
74 
67 
62 
70 
55 
52 
48 
47 
48 
42 
40 



1900. 



Cents. 
82 
82 
61 
75 
65 
56 
65 
53 



52 
58 
76 
105 
103 
103 
67 
72 
68 
64 
63 
55 
48 
50 
47 
49 
42 
41 



1901. 



Cents. 



80 
79 
72 
62 
59 
60 
58 
56 
61 
78 
111 
106 
104 



1902. 1903. 



Cents. CenU. 



70 
80 
75 
58 
61 
53 
62 
58 
66 
85 
113 
110 
105 
76 
73 
73 
68 
62 
53 
49 
46 
50 
50 
43 
42 



84 
107 
114 
108 
74 
84 
74 
71 
69 
58 
61 
53 
52 
50 
45 
44 



1904. 



Cents, 



74 
82 
79 
73 
70 
71 
78 
76 
74 
87 
126 
102 
120 
86 
88 
79 
V7 
fj 
V4 
72 
69 
70 
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Average farm price of rye per buihel in the United States December 1, 1896-1904, by 

States — Oontiniied. 



states and Territoriet. 


1806. 


18M. 


1897. 


1808. 


1899. 


1900. 


1901. 


1902. 


190S. 


1904. 


• 
MuBOtin 


OtnU. 
89 
88 
80 
26 
27 


Genu. 
47 
86 
22 
27 
22 


CtnU. 
44 

40 
82 
86 

86 


Cenif. 
47 
87 
84 
84 
36 


CenU, 
60 
42 
88 
87 
37 


Oentt. 
61 
43 
40 
89 
41 


Oenta, 
67 
66 
46 
48 
48 
60 
80 
62 
65 
67 
62 
66 
67 
70 


Genu. 
48 
46 
86 
41 
43 
64 
50 
56 
61 
60 
64 
73 
75 
47 


OaUs, 
66 
44 
37 
40 
43 
68 
60 
61 
65 
65 
72 
97 
77 
60 


OaU». 
64 


Kanaas 


65 


Nebraaka 


55 


South Dakota 


57 


North Dakota 


60 


Montana 


77 


Wyoming' 












40 


Colorado 


48 
86 


62 
40 


62 
60 


60 
46 


48 
48 


64 
62 


66 


Utah 


67 


Idaho 


75 


Washinjsrton . 


76 
64 
68 


60 
60 
60 


62 
69 
66 


68 
72 
70 


60 
70 

78 


68 
61 
68 


79 


Ort»on 


89 


California 


78 


Oklahoma 


62 






1 










General avenge 


44.0 


40.9 


44.7 


46.8 


6L0 


61.2 


65.7 


50.8 


54.5 


6&8 



Transportation rates, average for rye in sdcks, in cents per 100 pounds, SL Louis to New 

Orleans, by river. 



1884 14.00 

1885 15.00 

1886 16.00 

1887 18.25 

1888 15.00 

1889 17.93 

1890 16.66 



1891 .. 




. 16.28 
. 16.87 
. 17.64 
. 17.14 
. 18.00 
. 14.64 
. 10.83 


1808 


1892.. 




1899 


1893.. 




1900 


1894.. 




1901 


1895.. 




1902 


1896.. 




1908 


1897 .. 




1904 




a No shipment. 





10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

(«) 



Wholesale prices of rye per bushel in leading cities of the United States, 1900-1904. 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 
October . . . . 
November . 
December.. 



January 

February . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December.. 



January.. 
February. 

March 

April 

May 



Date. 



1900. 



1901. 



1902. 



New York. 


Cincinnati. 


Chicago. 


Dolath. 


Prime State. 


Nc 


.2. 


No. 2. 


Low. 


High. 














Low. 


High. 


Low. 


High. 


Low. 


High. 






CenU. 


CenU. 


Genu. 


Cents. 


CenU. 


OenU. 


Cents, 


CaOs, 


60 


61 
64 


69 


64 


50 


52 


48* 


50 


60i 


61 


66 


51 


56* 


60 


58 


60i 


63 


60 


64 


62* 


66 


51 


5ft 


60* 


63 


60 


68* 
63* 
67 


63 


66* 


61* 


5a 


^ 


62* 

68 


61 
61 


68 
621 


SH 


g! 


6li 

flo* 


67 


66 


60 


66 


60 


68 


49 


57 


64* 


68 


61* 


60 


48 


51* 


48 


60 


561 


60* 


68 


57 


60 


58* 


60 


68 


66 


61 


65 


69 


47* 
44* 


52* 


48 


SS 


64 


56 


62 


66 


48 


46 


481 


54 


56 


62 


65* 


461 


491 


46* 


48* 


57 


59 


53 


58* 


47* 


491 


48 


60 


69* 


61 


66 


69 


48 


60* 


49* 
60* 


60* 


60* 


61 


66 


69 


49 


61* 


6U 


58* 


60* 


64 


68* 


48 


63 


4ft 


68 


59 


6U 


57 


62 


61 


64 


51 


53 


55 


69* 


65 


61 


46 


68 


46* 


61; 


51* 


61 


46 


65* 


47 


67 


46* 


58 


59 


61 


62* 


64 


62 


60 


60 


67 


59 


62 


56* 


60 


62, 


66 


50 


57 
62 


68 


62* 


66* 


59* 


68 


66 


60* 


63 


68 


67 


66* 


64r 


61 


S2* 


67 


68* 


72* 


64* 


78 


69 


651 


67* 


62* 


68 


74 


66 


71* 


56 


67* 


54 


64 


68 


70 


64 


67 


66 


60* 


58 


67* 


63 


69 


63 


65 


64* 


68 


62 


54* 


63 


66 


62 


64 


64* 


67* 


62 


66 


65 


67 


60 


684 


54* 


68 


54 


67 
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WhoUmU prices of rye per bushel in leading cUies of the United States, 1900-1904 — CJont'd. 



Date. 



June 

July 

August 

September. 
October — 
November . 
December.. 



1902. 



January.... 
February... 

March 

April 

May 

June 

July 

August 

September . 
October — 
November . 
December.. 



1908. 



January.... 
February . . 

March 

AprU 

May 

June 

July 

August 

September . 
October.... 
November. . 
December.. 



1904. 



New York. 



Prime State. 



Low. High. 



Cbito. 
66 
664 
67i 
67 
67 
68 
674 



Genu, 
661 
664 
66 
60i 
681 
69 
804 



Cincinnati. 



No. 2. 



Low. High. 



Oenti. 
64 
664 
61 
624 
62 
61 
61 



664 

674 

66 

66 

64 

67 

66 

65 

694 

61 

58 

69 



61 
68 
76 
74 
76 
76 
78 
70 
76 
81 
83 
81 



OenU. 
69 
68 
66 
664 
68 
64 
66 



69 

684 

684 

68 

68 

68 

674 

60 

68 

68 

62 

624 



64 
81 
80 
78 
80 
80 
78 
764 



87 
87 



Chicago. 



No. 2. 



Low. 



CenU. 
661 
624 
48 
49 
48 
484 
48 



48 
481 
481 
48 
48 
49 
494 
604 
63 
68 
614 
604 



51 

66 

664 

66 

69} 

684 

68 

62 

694 

76 

76 

73 



High. 



Ctnti, 
68 
614 
64 
604 
604 
614 
49} 



604 

614 

614 

61 

604 

681 

614 

634 

60 

664 

684 

624 



67 
77 
76 
72 
78 
76 
76 
76 
76 
794 
81 
76 



Duluth. 



Low. 



Cent: 
664 
614 
46 

47 
49 
48 



48 

48 

49 

49 

494 

60 

484 

604 

604 

62 

62 

61 



644 
68 
68 
64 
66 
66 
66 
62 
72 
77 
74 
71 



High. 



CCfUA. 

664 

68 

61 

49 

49 

491 

49} 



49 

49 

494 

604 

60 

62 

604 

624 

64 
624 



67 

78 

71 

684 

69 

67 

80 

76 

77 

794 

80 

74 



Monthly average prices of rye in Chicago.^* 
[Cents per bushel.] 



Month. 



1893. 1894. 



1896. 



1896. 



1897. 1898. I 1899. 



1900. 



1901. 



1902. 



1908. 1904. 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Yearly average 



64 
52 
494 
494 
67 
604 
47 
46 
484 
45 
464 
464 



481 



441 

45 

474 

48 

464 

474 

44 

451 

474 

47 

474 

48J 



494 

514 

524 

60 

641 

68} 

61 

42 

89 

39 

864 

84 



864 
394 
371 
364 
341 
314 
301 
80 
33} 
374 
894 
39} 



86 
34 
884 
83} 

^t 
83} 

37} 
484 
494 
46 
464 
461 



46} 
48| 

491 
66 
614 
46 
464 
43} 
45} 
48 
614 
64 



46A 



48} 



85A 



40 



494 



654 

694 

69 

654 

54 

56 

664 

61 

604 



61 

634 

53} 

544 

Ml 

67} 

54 

49} 

514 

49} 

464 

471 



48} 


61} 


49 
60 


684 
66} 


60 


66 


52 


56 


49 


57 


52 


66 


66 


61 


54 


49} 


64 


494 


67 


60 


62} 


484 



56A 



62 



684 



WA 



51} 



494 


64 


60 


67, 


50 


71 


49 


69 


49 


73} 


61 
50 


694 


69 


52 


69 


56 


724 


64 


r,i 


64 


514 


74 



70H 



a This table exhibits average cash prices for the past twelve years. The monthly prices are the 
means between the lowest and highest prices lor each month, and the yearly prices are the averages 
of the monthly averages. 
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BUCKWHEAT. 

Condition of the buckwheat crop of the United 8Uxie», monthly, 1887-1904. 



Year, i Aug. 



Oct. , Year. 

II 



Aug. 



18H7.. 


93.3 


89.1 


76.6 


1888.. 


92.5 


93.7 


79.1 


18S9.. 


95.2 


92.1 


90.0 


1890.. 


90.1 


90.5 


90.7 


1891.. 


97.3 


96.6 


92.7 



1892. 92.9 
1893.1 88.8 
1894.1 82.3 
1895.1 &V2 
1896.1 96.0 



Sept. 



89.0 
77.5 
69.2 
87.5 
93.2 



Oct. Year. 



85.6 
73.5. 
72.0 
84.8 
86.0 



1897. 
1898. 
1899. 
1900. 



Aug. 



94.9 
87.2 
08.2 
87.9 



Sept. 



95.1 
88.8 
76.2 
80.5 



Oct. 



90.8 
76.2 
70.2 
72.8 



Year. 



Aug. 



1901. 91.1 

1902. 91.4 

1903. 93.9 
1904., 92.8 



Sept. 



90.9 
86.4 
91.0 
91.5 



Oct. 



90.5 
80.5 
83.0 

88.7 



Acreage^ production, value, and price of buckwheat in the United States, 1866-1904- 



Year. 


Acreage. 


ATerage 

yield per 

acre. 


Production. 


Average 
farm 

price per 
bushel, 
Dec. 1. 


Farm value, 
Decl. 


1866 


Acre$. 
1,045,624 
1,227,826 
1,113,993 
1,028,693 
636,992 
413,915 
448,497 
454,162 
462,590 
675.580 
666.441 
649,923 
673,100 
689,900 
822,802 
828,815 
847,112 
857,349 
879.403 
914,894 
917,915 
910,606 
912,630 
837,162 
844,579 
849,364 
861,451 
815,614 
789,282 
763,277 
754.898 
717,836 
678,382 
670,148 
637,930 
811, 164 
804,889 
804,393 
793.625 


BusheU. 
21.8 
17.4 
17.8 
16.9 
18.3 
20.1 
18.1 
17.3 
17.7 
17.5 
14.5 
15.7 
18.2 
20.5 
17.8 
11.4 
13.0 
8.9 
12.6 
13.8 
12.9 
11.9 
18.2 
14.5 
14.7 
15.0 
14.1 
14.9 
16.1 
20.1 
18.7 
20.9 
17.3 
16.6 
15.0 
18.6 
18.1 
17.7 
18.9 


39 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
20 
00 
85 
00 
53 
54 
00 
00 
00 
00 
00 
29 
31 
82 
85 
11 
00 
99 
83 
51 
27 
73 
66 
39 
70 
44 
36 


OtnU. 
67.6 
78.7 
78,0 
71.9 
70.5 
74.5 
78.5 
75.0 
72.9 
62.0 
66.6 
66.9 
52.6 
59.8 
69.4 
86.5 
78.0 
82.2 
58.9 
55.9 
54.5 
56.5 
68.3 
50.5 
57.4 
57.0 
61.8 
58.4 
65.6 
45.2 
39.2 
42.1 
45.0 
65.7 
55.8 
56.3 
59.6 
60.7 
62.2 


DoUar$. 
15, 418, 160 


1867 


16, 812, €70 
15,490,426 


18t» 


1869 


12,584,^1 


1870 


6,937.471 
6,208,165 
5,979.222 


1871 


1872 


1873 


5,878.629 


1874 


5,843,645 


1875 


6.254,564 
6,435,888 
6,808,180 
6.441,240 
7,856,191 
8,682,488 
8,205.706 


1876 


1877 


1878 


1879 


1880 


1881 


1882 


8,088.862 


18H:^ 


6,303,980 


1884 


6,549.020 
7,057.868 
6.465,120 


1885 


1886 


1887 


6.122,320 
7,627,647 
6,113.119 
7,152,872 
7,271,506 
6.295,643 
7,074,450 
7,040,38 
6,986.825 
6.522,339 
6, 319. 188 


1888 


1889 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


1898 


5,271.462 
6,183,675 
5,341,413 
8,523,317 
8,654,701 
8.660.783 
9,830.768 


1899 


1900 


lyCl .. .. .. . 


1902 


1903 

1904 





The prece<ling table shows that the greatest area in buckwheat, 1,227,826 acres, was 
reported in 1867; the greatest production, 22,791,839 bushels, in 1866; the greatest 
farm value on December 1, 116,812,070, in 1867; the greatest average yield per acre, 
21.8 bushels, in 1866; the greatest average farm price per bushel on December 1, 
86.5 cents, in 1881. For the five years 1900-1904 the average area is 770,400 aoTes; 
the average production, 13,694,931 bushels; the average farm value on December 1, 
18,100,187: the average yield per acre, 17.8 bushels; the average farm price per 
bushel on December 1, 59.1 cents. 
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Acreage^ production, and value of buckwheat in the United States in 1904i by States. 



states. 



Maine 

New Hamp^lre . . . 

Vennont 

Massachusetts 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Viiiflnia 

North Carolina 

Tennessee 

West Virginia 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

North Dakota 

United States 



Acreage. 



A era, 

23,726 
1,902 
9,227 
2,607 
8,636 
841,749 

18,006 

211,629 

1,475 

8,290 

19,414 

6,719 

578 

21, 131 
9,180 

35,086 
5,282 
4,674 

23,874 
4,777 
8,015 
2,014 
1,694 
986 
1,257 



793,626 



Average 

yield 
per acre. 



BusheU. 
82.5 
26.1 
26.3 
16.2 
16.3 
18.8 
20.8 
18.8 
12.1 
18.2 
17.0 
14.7 
15.5 
19.1 
16.9 
16.4 
16.1 
17.9 
17.7 
16.1 
14.8 
13.5 
14-0 
14.7 
13.6 



18.9 



Production. 



BusheU. 

771,062 
48,993 

242,670 

40,613 

59,267 

6,424,881 

270,504 

4,599,026 

17,848 

150,878 

330,088 
84,069 
8.959 

403.602 

155,142 

540,824 
85.040 
81,875 

422, 570 
72,183 

118,622 
27,189 
22.816 
13,744 
16,970 



16,008,836 



Average 
farm 
price, 

Dec. 1. 



CtnU. 
62 
68 
56 
72 
73 
61 
66 
63 
62 
63 
64 
71 
71 
72 
72 
61 
70 
78 
63 
60 
67 
85 
80 
91 
70 



62.2 



Average 
value 

per acre, 
Dec. 1. 



DoUan. 
16.90 
17.07 
14.78 
11.66 
11.90 
11.47 
13.73 
11.84 

7.50 
11.47 
10.88 
10.44 
11.01 
13.75 
12. 17 

9.89 
11.27 
13.96 
11.15 

9.06 

9.92 
11.48 
11.20 
13.88 

9.45 



11.76 



Farm value, 
Decl. 



DoUart. 

400,952 
83,317 

185,896 

29,241 

43,266 

8,919,177 

178,588 

2,897,386 

11,066 

96,058 

211,224 
69,689 
6,361 

290,698 

111,702 

329,598 
59,528 
63,862 

266.219 
43,280 
79,477 
23,111 
17,863 
12,607 
11,879 



9,380,768 



Average yield per acre of buckwheat in the United States^ 1896-1904y by States, 



States. 



Maine 

New Hampshire . 

Vermont 

Massachusetts . . . 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina. . . 

Tennessee 

West Virginia.... 

Ohio 

Michigan...:.... 

Indiana 

niinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraeika 

North Dakota 

Oregon 



General average . 



1896. 



Bu8h. 
88.6 
29.9 
34.6 
15.0 
15.4 
21.4 
18.7 
19.9 
10.0 
10.9 
10.1 
12.0 
10.0 
18.8 
14.6 
17.2 
14.3 
13.3 
17.9 
15.3 
13.5 
10.2 



6.7 

is.' 6 



20.1 



1896. 1897. 



Bush. 
42.3 
27.2 
31.4 
18.8 
14.2 
18.8 
20.7 
17.8 
20.0 
22.7 
18.0 
20.0 
24.0 
19.6 
18.8 
15.3 
24.0 
13.8 
13.5 
10.6 
16.2 
21.8 



21.3 

"ii.o" 



Bush. 
35.0 
27.0 
24.0 
19.0 
17.0 
22.0 
16.0 
21.0 
19.0 
19.0 
14.0 
11.0 
18.0 
19.0 
18.0 
17.0 
14.0 
13.0 
18.0 
17.0 
17.0 
15.0 



14.0 

is.'o' 



18.7 20.9 



1898. 



Bush. 
26.5 
20.0 
21.4 
20.0 
19.0 
16.8 
21.0 
17.2 
16.6 
12.2 
17.? 
19.6 
18.0 
20.6 
20.0 
14.2 
18.4 
14.0 
16.6 
16.0 
16.0 
15.8 



12.8 
'i4.6' 



17.3 



1899. 



Bush. 
22.0 
20.0 
23.0 
20.0 
19.0 
18.0 
21.0 
20.0 
18.0 
13.0 
14.0 
17.0 
12.0 
17.0 
16.0 
11.0 
16.0 
15.0 
15.0 
17.0 
16.0 
14.0 



16.0 
'i7.'6" 



16.6 



1900. 



Bush. 
80.0 
22.0 
25.0 
17.0 
16.0 
14.0 

*16.0 
14.0 
13.0 
16.0 
13.0 
13.0 
14.0 
17.0 
16.0 
14.0 
14.0 
15.0 
14.0 
15.0 
16.0 
13.0 



16.0 
'i3.6' 



16.0 



Bush. 
81.7 
21.0 
26.1 
18.9 
18.0 
18.8 
19.0 
19.6 
17.8 
17.5 
16.9 
16.6 
14.2 
20.6 
16.1 
14.1 
13.1 
11.0 
12.4 
14.5 
13.5 
6.0 
7.9 
11.6 
11.6 



18.6 



1902. 



Bush. 
80.4 
20.0 
26.0 
14.4 
18.4 
17.7 
22.6 
18.1 
15.2 
17.0 
16.6 
14.5 
18.0 
22.5 
13.9 
13.0 
17.6 
15.6 
16.0 
13.9 
16.0 
16.0 
12.0 
14.7 
10.0 



18.1 



1903. 



Bush. 
29.8 
19.6 
24.0 
13.7 
17.6 
18.3 
18.1 
16.5 
16.2 
16.8 
18.6 
12.1 
14.7 
17.2 
16.6 
16.5 
16.8 
15.8 
16.6 
15.2 
15.1 
14.8 
18.4 
19.0 
12.7 



17.7 



1904. 



Bush. 
82.5 
28.1 
26.8 
16.2 
16.8 
18.8 
20.8 
18.8 
12.1 
18.2 
17.0 
14.7 
16.5 
19.1 
16.9 
16.4 
16.1 
17.9 
17.7 
15.1 
14.8 
13.6 
14.0 
14.7 
13.6 



18.9 
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Average value per acre of buckinheai in the United States, based vponfarm value December 

i, 1896-1904, by States, 



SUtes. 



Maine 

New Hampshire . 

Vermont 

MaasacboaetU ... 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina... 

Tenneasee 

West Virginia.... 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

North DakoU.... 
Oregon 



1896. 



$17.76 
14.05 
12.77 
8.85 
8.62 
9.42 
9.85 
8.76 
5.00 
6.10 
5.45 
5.28 
5.40 
10.72 
8.03 
7.40 
8.29 
5.85 
8.23 
7.80 
6.76 
5.92 



4.36 
7.75 



General average 9.09 7.82 8.80 7.77 



1896. 



116.07 
17.20 
12.56 
9.70 
7.24 
6.96 
8.07 
6.57 
6.00 
11.12 
8.46 
12.00 
14.88 
9.75 
8.08 
5.81 
12.24 
6.21 
5.13 
4.85 
7.45 
15.26 



10.65 



14.28 



18Sr7. 



115.40 
14.85 
11.04 
12.54 
9.09 
8.80 
7.84 
8.82 
6.84 
9.69 
7.00 
5.89 
10.26 
9.81 
9.00 
6.46 
6.86 
7.41 
6.84 
7.65 
8.83 
9.00 



7.14 



9.90 



1896. 



110.34 
9.40 
9.84 
12.20 
10.64 
7.56 
11.34 
7.57 
6.60 
6.47 
7.79 
9.86 
9.86 
10.05 
10.20 
5.96 
9.38 
7.28 
6.20 
7.85 
7.69 
9.48 



7.81 



8.12 



1809. 



10.66 
10.00 
11.96 
14.00 
11.97 
7.67 
11.76 
10.80 
8.82 
7.28 
7.66 
8.33 
6.84 
9.52 
9.28 
6.05 
9.44 
8.70 
9.46 
8.84 
9.26 
8.54 



9.92 
12.58 



1900. 



$14.70 
11.44 
12.50 
12.24 
10.40 
7.96 
9.44 
7.70 
6.76 
8.55 
7.15 
7.28 
8.26 
9.62 
9.28 
7.14 
8.54 
9.75 
8.26 
8.55 
9.60 
8.97 



10.24 

io.oi 



1901. 1902. 



$15.22 
1L55 
14.81 
U.58 
11.70 
10.72 
9.88 
10.92 
9.79 
10.50 
8.90 
9.67 
8.38 
12.16 
9.66 
7.19 
7.99 
7.70 
7.82 
8.99 
9.45 
4.56 
5.92 
6.67 
6.90 



fl5.81 
13.00 
14.00 
10.66 
18.06 
10.44 
14.40 
11.04 
9.12 
10.87 
9.96 
&99 
13.68 
ia96 
&48 
6.89 
10.21 
11.01 
9.44 
7.92 
11.20 
9.34 
9.00 
7.79 
5.40 



1908. 



$15.20 
11.56 
12.20 

9.S2 
12.42 
10.80 
1L68 
10.56 

8.86 
10.27 
U.85 

7.86 

9.70 
11.70 
10.79 

8.87 
11.76 
11.17 

9.52 

8.06 
10.72 
11.10 
14.35 
18.11 

6.78 



1901 



9.23 8.37 10.51 10.75 I 10.7$ U.76 



$16.90 
17.07 
14.73 
11.66 
11.90 
11.47 
13.73 
11.84 

7.50 
11.47 
10.8$ 
10.44 
11.01 
13.75 
12.17 

9.39 
11.27 
13.96 
11.15 

9.06 

9.92 
11.48 
11.20 
13.38 

9.45 



Average farm price of buckwheat per bushel in the United ^ates, December i, 1696-1904, by 

States, 



SUtes. 


1895. 

OentB. 
46 
47 
87 
59 
56 
44 
50 
44 
50 
56 
64 
44 
M 
67 
55 
43 
68 
44 
46 
61 
50 
68 


1896. 


1897. 


1896. 


1899. 


1900. 


1901. 


1902. 


1908. 


1 


Maine 


Cents. 
38 
63 
40 
53 
51 
87 
89 
38 
30 
49 
47 
60 
62 
60 
43 
3« 
51 
46 
88 
41 
46 
70 


Genu. 
44 
55 

46 
66 
57 
40 
49 
42 
86 
51 
50 
49 
57 
49 
50 
38 
49 
67 
88 
45 
49 
60 


OentM, 
89 
47 
46 
61 
56 
45 
54 
44 
40 
53 
45 
48 
62 
49 
51 
42 
61 
52 
40 
49 
48 
60 


Oentt. 
44 

50 
52 
70 
63 
59 
56 
54 
49 
56 
54 
49 
57 
56 
58 
55 
59 
58 
63 
52 
58 
61 


CtnU. 
49 
52 
50 
72 
65 
57 
69 
65 
52 
57 
55 
56 
59 
56 
58 
51 
61 
65 
69 
67 
64 
69 


Genu. 
48 
55 
59 
61 
65 
57 
62 
56 
55 
60 
56 
62 
59 
50 
60 
51 
61 
70 
59 
62 
70 
76 
75 
58 
60 


CenU. 
52 
66 
56 
74 
71 
59 
64 
61 
60 
61 
60 
62 
76 
62 
61 
53 
68 
71 
69 
67 
70 
58 
75 
53 
54 


Onto. 
51 
59 
55 
68 
71 
69 
64 
64 
66 
63 
61 
65 
66 
68 
65 
54 
70 
78 
61 
53 
71 
75 
78 
69 
53 


52 


New Hampshire 


& 


Vermont 


56 


Massachusetts 


72 


Connecticut 


75 


NewYork 


61 


New Jersey 


66 




68 


Delaware 


63 


Maryland 


63 


Virginia 


64 


North Carolina 


71 


Tennessee 


71 


We8t Virginia 


72 


Ohio 


72 


Michigan 


61 


Indiana 


70 


Illinois 


78 


Wisconsin 


63 


Minnesota 


60 


Iowa 


67 


M issouri 


85 


Kansas 


80 


Nebraska 


65 


60 


51 


61 


62 


64 


91 


North Dakota 


70 


Oregon 


60 


68 


55 


58 


74 


77 














General average 


46.2 


89.2 


42.1 


45.0 


55.7 


55.8 


56.3 


59.6 


60.7 


62.2 
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POTATOES. 
Condition of (he potato crop of the United StcUes, morUMy, 1889-1904. 
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Year. 


July. 


Aug. 


Sept. 


Oct. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


1889 


95.1 
91.7 
96.3 
90.0 
94.8 
92.3 
91.5 
99.0 


94.3 
77.4 
96,5 
86.8 
86.0 
74.0 
89.7 
94.8 


81.7 
66.7 
94.8 
74.8 
71.8 
62.4 
90.8 
88.2 


77.9 
61.7 
91.3 
67.7 
71.2 
64.3 
87.4 
81.7 


1897 


87.8 
96.5 
93.8 
91.8 
87.4 
92.9 
88.1 
93.9 


77.9 
83.9 
98.0 
88.2 
62.8 
94.8 
87.2 
91.1 


66.7 
77.7 
86.3 
80.0 
52.2 
89.1 
84.8 
91.6 


61.6 


1890 


1898 


72.6 


1891 


1899 


81.7 


1892 


1900 


74.4 


1898 


1901 


54.0 


1894 


1902 


82,6 


1895 


1903 


74.6 


1896 


1904 


89.6 









Acreage, production, value, prices, exports, etc,, of potatoes of the United States, 1866-1904, 





Acreage. 


Aver- 
age 
yield 
per 


Production. 


Aver- 
age 
farm 
price 
per 


Farm 
value, 
Decl. 


Chicago price 
bushel, Burbai 


r 


Domestic 
years be- 


Imports 


Year. 


December. 


May of fol- 
lowing 


during 

fiscal 

years be- 








bush- 






year. 


ginning 


ginning 










el. 
Decl 












July 1. 


July 1. 




Low. 


High. 


Low. 

as. 


High. 






Acres. 


Biuh. 


Bushels. 


as. 


Dollars. 


as. 


as. 


as. 


Bushels. 


Bushels: 


1866.... 


1,069.881 


100.2 


107,200,976 


47.8 


50, 722, 658 










512,380 


198,266 


1867 


1, 192, 195 


82:0 


97, 783, 000 


65.9 


64, 462, 486 










378,605 


209,665 


1868.... 


1,131,562 


93.8 


106,090,000 


69.8 


62,918,660 










608,249 


188,470 


1869. . . . 


1,222,250 


109.5 


133,886,000 


42.9 


57,481,362 










596,968 


75,886 


1870. . . . 


1,825,119 


86.6 


114.775,000 


65.0 


74,621,019 










663,070 


458.758 
96.269 
346,840 


1871 


1,220.912 


98.7 


120,461,700 


53.9 


64,90' '89 











621,587 


1872.... 


1,881,331 


85.3 


113,516,000 


63.5 


60, 69 29 










615.306 


1873.... 


1,295,139 


81.9 


106,089,000 


65.2 


69, 15 09 










497. 413 


649,078 
188, 757 


1874.... 


1,310.041 


80.9 


106,981.000 


61.6 


65, 22 14 










609,642 


1875.... 


1.510,041 


110.6 


166,877,000 


84.4 


57,85 15 










704,379 


92, 148 


1876.... 


1,741,983 


71.7 


124,827,000 


61.9 


77, 31 41 










629,660 
744,409 


3,205,655 
628 684 


1877 


1, 792, 287 


94.9 


170, 092, 000 


43.7 


74,27 00 










1878.... 


1, 776, 800 


69.9 


124, 126, 650 


68.7 


72, 92 75 










625,842 


2,6'24.149 
721.868 
2, 170. 372 
8,789.860 
2,862.362 
425 406 


1879 


1,836,800 


96.9 


181.626,400 


43.6 


79, 15 73 










696,080 
638,840 
408,286 


1880 


1,842.610 


91.0 


167,659,570 


48.3 


81,06 14 











1881 


2,041,670 


63.5 


109, 145, 494 


91.0 


99, 29 41 










1882.... 


2,171,636 


78.7 


170, 972, 608 


55.7 


95, 30 44 










439, 443 


1883 


2,289,275 


90.9 


208, 164, 426 


42.2 


87, 84 91 










554,613 


1884.... 


2,220,980 


85.8 


190,642,000 


39.6 


75, 52 90 










380,868 


658,633 
1 987 416 


1885 


2, 265, 828 


77.2 


175, 029, 000 


44.7 


78,15 03 






83 


50 


491,948 


1886...- 


2.287.136 


73.5 


168,051,000 


46.7 


78, 44 40 


44 


47 


65 


90 


484,864 


1,432,490 


1887.... 


2,357,822 


66.9 


134,103,000 


68.2 


91,50 40 


70 


83 


65 


85 


403,880 


8,259.538 


1888.... 


2,533,280 


79.9 


202,865,000 


40.2 


81, 41.,, ^9 


30 


87 


21 


46 


471,956 


883,380 


1889.... 


2,647,989 


77.4 


204,881,441 


85.4 


72, 610, 934 


33 


45 


30 


60 


406,618 


8,415,578 


1890.... 


2,651,579 


65.9 


148,289.696 


75.8 


112,341,708 


82 


93 


95 


110 


341,189 


6,401,912 


1891.... 


2,714,770 


93.7 


254,428,607 


35.8 


91,012,%2 


30 


40 


80 


50 


657,022 


186,871 


1892.. . 


2,647.962 


61.6 


156,654,819 


66.1 


103,567,520 


60 


72 


70 


98 


&15,720 


4,817,021 


1893.... 


2,606,186 


70.3 


183,034,203 


69.4 


108,661,801 


51 


60 


64 


88 


803,111 


8,002.578 


1894.-.. 


2,737,973 


62.4 


170, 787. 338 


63.6 


91,526,787 


43 


68 


40 


70 


572,967 


1,341.588 


1895.... 


2.964.952 


100.6 


297.237,370 


26.6 


78. 984, 901 


18 


24 


10 


23 


680,049 


175.240 


1896.... 


2,767,465 


91.1 


262,234,540 


28.6 


72, 182, 360 


18 


26 


19 


26 


926.646 


246, 178 


1897.... 


2,534,577 


64.7 


164,015.964 


54.7 


89, 643. a'SU 


50 


62 


60 


87 


605,187 


1,171,378 


1898.... 


2.657,729 


75.2 


192, 306, 838 


41.4 


79,574,772 


30 


36 


33 


52 


579,833 


530,420 


1899.... 


2,581,353 


88.6 


228,783,232 


89.0 


89,328,832 


36 


46 


27 


39 


809,472 


155.861 


1900.... 


2,611,a'>4 


80.8 


210,926,897 


43.1 


90,811,167 


40 


48 


35 


60 


741,483 


371.911 


1901.... 


2,864,835 


65.5 


187.598,087 


76.7 


143.979,470 


76 


82 


58 


100 


528, 484 


7.656,162 


1902.... 


2,965,587 


96.0 


284.632.787 


47.1 


134,111,436 


42 


48 


42 


60 


&13,075 


358,606 


1903.... 


2,916,855 


84.7 


247,127,880 


61.4 


151,638.094 


60 


66 


32 


38 


484,042 


8,166,581 


1904.... 


3,015,676 


110.4 


332,830,800 


45.8 


150, 673, 392 


95 


116 





















The preceding table shows that the greatest area in potatoes, 3,015,675 acres, was 
reported in 1904; the greatest production, 332,830,300 bushels, in the same year; the 
greatest farm value on December 1, $161,638,094, in 1903; the greatest yield per acre, 
110.5 bushels, in 1875; the greatest average farm price per busnel on December 1, 91 
cents, in 1881. For the five years 1900-1904 the average area is 2,874,701 acres; the 
average production, 252,623,190 bushels; the average farm value on December 1, 
$134,242,712; the average yield per acre, 87.9 bushels; the average farm price per 
bushel on December 1, 53.1 cents. 
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Acreage^ prodiLction, and value of potatoes in the DnUed States in 1904, by StaUz. 



States and Tenltoriea. 



Maine 

New Hampflhire ... 

Vermont 

Maawchusetts 

Rhode laland 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

VIrginU 

North Carolina .... 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

WestVirglnU 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory . . . 

United States 



Acreage. 


Average 

yield 
per acre. 


Production. 


Average 
farm 
price 
Dec. 1. 


Aversge 

value 
per acre 
Decl. 


Farmvalne 
Dec. L 


.^Icret. 


ButheU, 


BvMhOs, 


OaU^ 


DoUan. 


JkOart, 


91,431 


216 


19,657,665 


48 


10S.20 


9.4S5,e» 


19,922 


135 


2,689.470 


56 


76.60 


1.606,108 


27,888 


128 


8,505,664 


47 


60.16 


1,647.662 


29,740 


119 


8,539.060 


71 


84.49 


2,612.7» 


6,882 


187 


935,984 


76 


104.12 


711,848 


82,254 


96 


8,096,884 


72 


69.12 


2.229.386 


442,254 


98 


41,129,622 


54 


50.22 


22,209.996 


62,876 


115 


7,230.740 


61 


70.15 


4.410.751 


256,861 


106 


27,174,266 


54 


57.24 


14,«74,10l 


7,601 


84 


688.484 


53 


44.62 


S38.397 


29,989 


99 


2,963,961 


51 


60.49 


1.611,620 


52,906 


83 


4,897,838 


65 


46.66 


2.418.8U 


25,627 


78 


1,998,906 


70 


54.60 


1,999,284 


8,726 


88 


ntn agj^ 


101 


88.88 


775,667 


8,542 


70 


40 


107 


74.90 


6S9.796 


3.454 


102 


08 


129 


13L58 


4&i.477 


9,450 


61 


50 


99 


60.89 


570. 68S 


5,748 


82 


36 


85 


60.70 


400,636 


8,710 


70 


00 


91 


63.70 


554.887 


31,196 


72 


12 


93 


66.96 


2.088.884 


22,612 


77 


24 


75 


57.76 


i.ao5,8a 


24,583 


71 


83 


62 


44.02 


1,082.144 


34,086 


101 


86 


54 


54.54 


1.856. S2I 


85,803 


83 


49 


55 


45.65 


1.684,407 


163,566 


98 


68 


47 


46.06 


7,583,880 


262.865 


121 


65 


29 


85.09 


9,223.988 


80,225 


93 


25 


45 


4L85 


3,857.416 


147,670 


108 


60 


47 


60.76 


7,496.7» 


249,997 


126 


22 


28 


35.28 


8,819.894 


187,215 


102 


SO 


29 


29.58 


4.056.829 


164,368 


136 


48 


28 


38.08 


6.25i9,lSS 


85,237 


96 


52 


48 


46.06 


3,927,721 


69.257 


80 


60 


56 


44.80 


3.102.714 


85,485 


120 


00 


26 


31.20 


2,665.572 


83,086 


96 


66 


30 


28.80 


962.877 


24,926 


lU 


86 


32 


35.62 


885.372 


18,162 


143 


66 


61 


87. -28 


1,148.121 


8,848 


161 


28 


62 


99.82 


384.107 


54,311 


169 


49 


87 


68.83 


8.196.116 


1,836 


62 


32 


78 


48.86 


64,609 


12,483 


187 


71 


48 


65.76 


820.882 


2,724 


181 


44 


65 


85.15 


231,949 


11,439 


189 


21 


63 


87.57 


1.001.713 


29,999 


120 


80 


56 


67.20 


2,015.983 


37,489 


87 


43 


69 


51.38 


1,924.310 


47,001 


129 


29 


67 


86.48 


4,082.296 


10,125 


85 


25 


77 


65.45 


662.681 


9,840 


69 


60 


75 


51.76 


609.220 


3,015,675 


110.4 


332,880,300 


46.3 


49.96 


160.673.392 



Average yield per acre of potatoes in the United States ^ 1895-1904, by States. 



States and Territories. 


1895. 


1896. 


1897. 


1898. 


1899. 


1900. 


1901. 


1902. 


190S. 


1904. 


Maine 


Bush. 
163 
134 
154 
133 
188 
128 
122 
94 
111 
58 
87 
73 
79 
90 
68 
55 
70 
58 


Bush, 
165 
108 
128 
108 
105 
106 
89 
94 
109 
78 
90 
93 
79 
62 
55 
75 
64 
70 


Bush. 
59 
61 
70 
62 
110 
64 
62 
68 
63 
60 
74 
61 
66 
66 
52 
75 
65 
59 


Bush. 

180 
90 

105 
97 

123 

100 
73 
75 
54 
49 
58 
68 
67 
65 
54 
64 
74 
74 


Bush. 
139 
127 
132 
134 
142 
130 
88 
83 
85 
62 
64 
66 
67 
56 
46 
69 
66 
61 


Bush. 
126 
101 
134 
79 
94 
96 
81 
69 
58 
48 
65 
68 
61 
78 
68 
60 
69 
66 


Bush, 
160 
108 
90 
77 
98 
81 
78 
69 
62 
55 
60 
71 
64 
70 
64 
62 
67 
62 


Bush, 
180 
120 
9i 
109 
164 
92 
66 
132 
83 
79 
80 
76 
64 
69 
58 
90 
60 
69 


Bush. 

196 
96 

188 
96 

125 
96 
89 
99 
91 
84 
70 
84 
67 
81 
78 
82 
67 
82 


Busk. 
215 


New Hampshire 


135 


Vermont 


128 


Massachusetts 


119 


Rhode Island 


187 


Connecticut 


96 


New York 


98 


New Jersey 


115 


Pennsylvania 


106 


Delaware 


84 


Maryland 


99 


VirKlnIa 


83 


North Carolina 


78 


South Carolina 


88 


Oeorgia 


70 
102 
61 
82 


Florida 


Alabama 


Mississippi ::::| 
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Average yield per acre of potatoes in the United States, 1895-1904, by States — Ck>nt'd. 



states and Territories. 



Loulfliaiia 

Texas 

Arkansas 

Tennessee .... 
West Virginia. 

Kentucky 

Ohio 

Michigan 

Indiana , 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Biissouri 



isg6. 



1896. 



Nebraska 

South Dakota 

North Dakota.... 

Montana 

Wyoming 

Colorado 

New Mexico 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

Caluomla 

Oklahoma 

Indian Territory . 



General average 100.6 



Bush. 



70 
64 
69 
86 
63 
101 
66 
77 
107 
158 
106 
109 
72 
67 
66 
128 
63 
100 
95 
80 
172 
150 
105 
149 
64 
75 



Bush. 
55 
52 
59 
62 
96 



85 

97 

78 

84 

94 

78 

69 

90 

96 

102 

170 

167 

88 

72 

155 

190 

162 

125 

87 

80 



1897. 



Bu8h. 
64 
60 
55 

40 

56 

47 

42 

72 

81 

88 

99 

106 

60 

42 

48 

69 

94 

99 

156 

150 

97 

90 

148 

185 

140 

162 

160 

105 



91.1 64.7 



BU8h. 

78 
78 
74 
52 
62 
64 
61 
79 
71 
70 
98 
85 
80 
66 
70 
65 
72 
87 
104 
120 
77 
58 
135 
155 
120 
108 
86 
95 



76.2 






BU9h, 

60 
64 
63 
44 

72 

51 

71 

66 

76 

96 

106 

96 

100 

82 

95 

94 

78 

106 

141 

126 

84 

49 

120 

102 

124 

144 

115 

119 



88.6 



1900. 



Bu8?i, 

70 

62 

72 

54 

80 

70 

76 

97 

88 

92 

108 

81 

72 

98 

72 

66 

78 

52 

184 

99 

56 

19 

U8 

156 

186 

116 

110 

104 



80.8 



1901. 



BU8?l, 

60 

54 

46 

46 

52 

85 

54 

81 

81 

35 

76 

68 

82 

17 

26 

83 

45 

110 

157 

113 

120 

50 

114 

141 

106 

U7 

90 

101 

55 

63 



66.5 



1902. 



Buth. 

65 

66 

72 

62 

96 

80 

94 

72 

101 

118 

115 

96 

98 

128 

188 

187 

74 

105 

163 

100 

100 

72 

157 

212 

149 

186 

103 

118 

97 

85 



96.0 



1908. 



Bu9h. 

50 

67 

70 

66 

80 

73 

88 

78 

76 

72 

68 

64 

56 

66 

68 

64 

89 

84 

176 

167 

146 

87 

177 

117 

160 

146 

107 

180 

78 

70 



84.7 



1904. 



Btuh, 

70 

72 

77 

71 

101 

88 

98 

121 

96 

108 

126 

102 

186 

96 

80 

120 

96 

111 

148 

161 

159 

02 

137 

131 

180 

120 

87 

120 

86 

60 



110.4 



Average value per acre of potatoes in the United States, based upon farm value December 

1, 1896-1904, by States, 



States and Territories. 



1896. 1896. 



1897. 



1899. 1900. 



1901. 



1902. 



1908. 



1904. 



Maine 

New Hampshire 

Vermont 

Massachusetts .. 
Rhode Island . . . 

Connecticut 

New York 

New Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virginia 

North Carolina.. 
South Carolina. . 

Georgia 

Florida 

Alabama 

Mifislssippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

WestViiginU... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota... 
North DakoU... 

Montana 

Wyoming 



$55.42< 
42.88 
40.04 
68.84 
62.10 
52.48 
28.06 
81.96 
31.08 
22.04 
26.10 
27.74 
43.45 
65.70 
41.18 
56.00 
56.70 
37.12 
64.08 
69.42 
35.70 
25.60 
28.98 
83.54 
20.16 
16.16 
20.46 
23.10 
18.19 
22.12 
20.14 
27.25 
30.24 
20.10 
17.16 
21.76 
26.44 
56.001 



162.70 
50.76 
87.12 
61.56 
56.70 
48.76 
27^9 
38.84 
29.43 
27.30 
27.00 
31.62 
38.97 
34 82 
41.25 
63.00 
48.00 
43.40 
41.80 
40.56 
31.27 
24.80 
28.83 
28.06 
24.14 
16.72 
21.25 
25.22 
14.82 
17.64 
20.68 
24.18 
18.63 
22.50 
19.20 
21.42 
64.40 
71.81 



852.51 
45.90 
49.00 
56.80 

106.70 
48.60 
41.54 
58.04 
41.58 
89.00 
50.32 
42.70 
42.24 
68.25 
62.00 
90.00 
51.70 
48.38 
64.40 
67.00 
46.20 
29.20 
86.40 
81.49 
26.04 
80.96 
19.22 
23.66 
37.62 
32.86 
28.20 
26.46 
26.40 
81.74 
80.08 
32.67 
62.40 
82.60l 



44.10 
44.10 
61.11 
78.72 
55.00 
30.66 
45.75 
31.82 
33.81 
30.74 
87.40 
41.64 
65.00 
40.50 
76.80 
61.42 
53.28 
58.50 
67.08 
40.70 
29.64 
33.48 
29.44 
25.01 
21.33 
29.11 
32.20 
23.52 
21.25 
24.00 
29.04 
35.70 
24.05 
20.16 
29.58 
67.20 
78.001 



$58.88, 
58.42; 
47.52 
76.38 
71.00 
59.80 
35.20 
42.83 
36.55 
26.52 
82.64 
36.96 
87.62 
58.24 
88.18 
85.56 
48.72 
62.22 
48.60 
58.24 
44.73 
28.60 
87.44 
31.11 
30.58! 
21.12 
32.68 
39.36 
26.78 
24.00 
23.00 
83.20 
42.75 
23.50 
21.06 
27.81 
74.73 
76.25 



961 
53.53 
53.60 
62.14 
66.80 
67.20 
36.45 
41.40 
80.74 
28.80 
29.70 
34.22 
39.65 
78.00 
52.36 
68.60 
56.58 
54.78 
55.30 
54.56 
41.04 
31.32 
40.80 
35.00 
80.40 
25.22 
31.64 
37.72 
28.84 
24.80 
26.64 
32.56 
34.56 
82.34 
26.28 
26.48 
71.02 
67.321 



741100. 



1.50 
86.32 
57.60 
69.30 
91.14 
76.14 
56.88 
50.15 
47.12 
42.90 
46.20 
52.54 
46.08 
77.00 
67.84 
79.98 
73.03 
71.80 
60.60 
67.50 
57.96 
39.56 
44.20 
30.45 
45.90 
55.08 
27.90 
32.65 
50.25 
45.56 
30.08 
18.02 
27.04 
34.65 
38.25 
53.90 
114. 61 
112.40 



$84. 50 $109. 

82.80 

54.52 

88.29 
123.00 

67.16 

38.94 

80.52 

47.81 

40.29 

41.60 

43.50 

42.88 

66.24 

62.20 
109.80 

46.50 

63.48 

58.30 

56.10 

48.96 

39.68 

48.96 

42.40 

41.36 

29.62 

41.41 

49.56 

37.95 



33.32 
44.80 
62.10 
36.99 
32.56 
34.65 
76.50 
66.271 



102. 

74. 

49. 

68. 

56. 

47. 

42. 

53. 

49. 

84. 

68. 
103. 

64. 

72. 

45. 

68. 

56. 

42. 

52. 

49. 

50. 

38. 

50. 

61. 

83. 

39. 

42. 

50. 

49. 

41. 

48. 

40. 

77. 

95. 



$108.20 
76.60 
60.16 
84.49 

104.12 
69.12 
50.22 
70.16 
67.24 
44.62 
60.49 
46.66 
64.60 
88.88 
74.90 

131.58 
60.39 
69.70 
63.70 
66.96 
67.76 
44.02 
54.64 
45.66 
46.06 
35.09 
41.86 
50.76 
85.28 
29.58 
38.06 
46.08 
44.80 
81.20 
28.80 
85.52 
87.28 
99.82 
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Average value per acre of potatoee m the UnUed SUUee^ batea upon farm tfohu December 
i, 1895-1904, by SUUee— Continued. 



SUtei and Territoiici. 



ColonMlo 

New llcxico 

Utah 

NeTada 

Idaho 

Waahin^on 

Orcson 

California 

Oklahoma 

Indian Territory . 



General average . 



tSl.86 
60.40 
56.48 
67.00 
42.00 
41.72 
24.96 
36.00 



26.73 



IBM. 1807. 180e» 



$41.86 
48.96 
49.60 
72.20 
48.60 
60.00 
88.98 
42.40 



864.82 $41.68 



$46.20 
88.82 
66.00 
96.66^ 189.60^ 91.80 
75.64 
72.00 
66.85 
74.97 



70.20 
44.40 



44.80 
45.86 
64.00 
51.45 



26.0 



45.24 
41.85 



64.80 
42.14 
4flN2 
60.25 



85.37 31.11 



1809. 



1900. 



1901. 



$46.929108. 
21.66| 6i9. 
56.64 

87.36 128. SI 
68.92^ 90. 
54.82 71. 

49.50^ es, 

56.121 T7.771 
78. 



84.60 84.7 




4»M 



Average farm price ofpoUUoes per bushel in the United States I>ecember 1, i595-iW, bff 

States, 



states and Territories. 



Maine 

New Hampshire^. 

Vermont 

Maasachuaetta 

Rhode liiland 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina ... 

South Carolina 

Oeorria 

Florida 

Alabama 

Miffiimippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin , 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

Caliiomia 

Oklahoma 

Indian Tcrritorj' . . . 



General average 26. 6 



1896. 



Ornu. 
84 
82 
26 
48 
45 
41 
28 
84 



80 
88 
56 
73 
71 
100 
81 
64 
72 
78 
61 
40 
42 
89 
82 
16 
81 
80 
17 
14 
19 
25 
42 
80 
26 
17 
48 
66 
83 
63 
34 
38 
40 
28 
39 
48 



1896. 



OmtB. 
88 
47 
29 
67 
54 
46 
81 
86 
27 
85 
80 
84 
48 
66 
75 
84 
75 
62 
76 
78 
58 
40 
81 
38 
26 
19 
25 
26 
19 
21 
22 
81 
27 
26 
20 
21 
82 
43 
47 
68 
82 
88 
30 
40 
89 
53 



1897. 



cents. 

89 
90 
70 
90 
97 
90 
67 
78 
66 
66 
68 
70 
64 
105 
100 
120 
94 
82 
85 
95 
84 
73 
65 
67 
62 
48 
62 
62 
38 
81 
47 
68 
65 
46 
32 
83 
40 
65 
56 
78 
80 
78 
82 
28 
40 
49 



28.6 54.7 



1896. 



Cents. 
46 
49 
42 
68 
64 
65 
42 
61 
66 
60 
58 
66 
62 

100 
75 

120 
88 
72 
75 
86 
55 
57 
64 
46 
41 
27 
41 
46 
24 
25 
30 
44 
51 
87 
28 
34 
66 
66 
54 
78 
81 
90 
54 
89 
47 
55 



41.4 
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Wholesale prices of potatoes per bushel in leading cUies of the United States^ 1900-1904. 





Cincinnati. 


Chi( 

Burt 
perb 


MgO. 


Milwaukee. 


St. Louis. 


Date. 

• 


Per bu.shel. 


Lishei. 


Per bushel. 


Burt 
perb 


»ank. 
ushel. 

High. 




Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


1900. 
Jnnnftry ......... 


SO. 46 
.46 
.48 
.32 
.83 
.85 


•0.67 
.56 
.60 
.45 
.60 
.60 


Omls. 
40 
40 
86 
26 
27 
81 


Cents. 
50 
49 
46 
87 
89 
41 


OmU. 
25 
25 
25 
20 
20 
20 
20 
30 
28 
23 
23 
80 

88 
85 
36 
32 
35 
80 
66 
86 
40 
40 
60 
65 

72 

72 
70 
70 
50 
40 
30 
28 
28 
30 
84 
35 

40 
38 
35 
35 
85 
46 
85 
40 
35 
45 
60 
55 

60 
78 
83 
90 
75 
75 
40 
30 
2H 
2.') 
20 
20 


Cents. 
40 
42 
45 
88 
35 
80 
55 
40 
38 
35 
42 
50 

50 
50 
45 
46 
60 
80 
125 
135 
110 
75 
82 
87 

87 
85 
85 
103 
103 
90 
85 
60 
40 
40 
43 
43 

45 
40 
40 
40 
52 
90 
75 
70 
60 
60 
65 
66 

85 
85 
95 
120 
118 
1*20 
90 
60 
7H 
33 
30 
30 


CenU. 
43 
43 
35 
27 
30 
36 


Cents. 
68 


Pebniary 


60 


March 


46 


April 


40 


May 


45 


June 


46 


July 




August 














September 


.40 
.82 
.88 
.40 

.42 
.40 
.80 
.86 
.88 
.64 


.45 
.40 
.47 
.60 

.60 
.48 
.47 
.46 
.76 
.90 


80 
26 
29 
40 

40 
88 
38 
80 
85 
86 


40 
87 

46 
48 

49 
43 
42 
42 
60 
78 


32 
32 
33 
4b 

45 
18 
37 
41 
39 
50 


40 


October 


38 


November 


48 


December 


64 


1901. 
JanuaTy 


64 


February 


20 


March 


43 


April 


45 


Mky 


63 


June 


80 


July 




August 


.96 
.75 
.40 
.60 

.78 

Perb 

2.20 

2.10 

2.10 

2.45 

2.25 

2.10 

.90 

.90 

.95 

1.25 

1.50 

1.35 

1.65 

1.60 
1.50 
1.35 
1.65 
1.60 
1.75 
1.75 
1.50 
1.20 
1.20 
l.FO 

1.96 
2.70 
2.80 
3.75 
3.80 
2.70 
2.00 
1.50 
1.35 
1.20 
1.20 
1.20 


1.10 

1.20 

.76 

.95 

.90 

arrel. 
2.40 
2.40 
2.60 
8.00 
8.00 
2.40 
2.40 
1.05 
1.35 
1.36 
1.60 
1.50 

1.80 
1.60 
1.70 
1.66 
1.90 
8.00 
2.25 
1.95 
1.80 
1.80 
2.10 
2.10 

2.65 

2.85 
4.60 
4.80 
4.80 
4.50 
8.00 
1.80 

I.e.') 

1.50 
l.f>0 
1.85 


110 
56 
60 
69 
76 

70 
68 
68 
72 
68 
47 


126 
107 
68 
82 
82 

80 
76 
80 
100 
100 
60 






September 


70 
70 
83 
83 

78 
78 
76 
81 
90 
72 


i46 


October 


76 


November 


100 


December 


83 


1902. 
Jantiar%- 


83 


February 


84 


March 


90 


April 


105 


May 


106 


June 


80 


July 




August 










September 


30 
30 
42 
42 

46 
45 
43 
38 
42 
60 


38 
44 

48 
48 

48 
47 
47 
46 
60 
86 






October 


41 
60 
51 

50 
61 
50 
42 
45 
66 
40 


44 


November 


61 


December 


55 


1903. 
January 


65 


Februarv 


64 


March .* 


63 


April 


64 


•Blay 


63 


June 


126 


July 


66 


August 








September 










Oct/iber 


64 
60 
60 

62 
85 
86 
89 
95 
115 


60 
70 
66 

95 
91 
102 
122 
116 
118 


56 
67 
65 

69 
90 
94 
115 
105 


72 


November 


80 


December 


68 


1904. 
January 


73 


February 


96 


March 


97 


April 


125 


Mkv..: ::::::::::::::::::: 


116 


June 




July 






August 








September 






47 1 52 


October 


31 
32 
32 


40 
42 
38 


42 ! 4A 


November 

December 


36 
86i 


43 
46 
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HAY. 
QmdUion of the hay crop of the United StaJtUy monthly , 1889-1904, 



Year. 


Clover. 


Timothy. 


Year. 


Gk>Ter. 


Timothy. 




June. 


July. 


July. 


Aug. 


June. 


July. 


July. 


Aug. 


1889 








94.6 
98.6 
90.9 
93.2 
89.6 
76.6 
69.9 
87.6 


1897 


96.0 








1890 


96.1 
91.0 
94.9 
92.7 
87.8 
82.8 
88.4 


94.0 
89.3 
96.6 
92. « 
80.2 
73.9 
83.7 


93.9 
87.4 
96.8 
89.8 
77.3 
70.8 
84.8 


1898 






99. S 


1891 


1899 








86.7 


1892 


1900 








79.9 


1898 


1901 








84.1 


1894 


1902 




86.3 
84.2 
9L4 


84.9 
84.0 
92.8 


90 


1896 


1908 


82.7 
94.0 


92.2 


1899 


1904 


94.0 









Acreage, production, value, prices, and exports of hay of the United States, 1866-1904- 











Aver- 




Chicago prices No. 1 timo- 






Acreage. 


Aver- 


Production. 


age 
farm 
price 

Dec.l. 


Farm value, 
Dec.l. 


thy per ton, by carload lots. 


Domestic 
exports, 


Year. 


December. 


May of follow- 
ing year. 


fiscal 
yean be- 
ginning 




Low. 


High. 


Low. 


High. 


Julyl. 




DoOf. 


DoUan. 


DoUb. 


IMU. 


DoUm. 


DoUs. 


Ibns. 




10.14 
10.21 


—*'— -71 
28 










6.028 












5,646 




10.08 
10.18 


36 

48 






















6.728 
4,581 
5,266 
4,567 




12.47 


24 












14.30 


99 












12.94 


17 












12.68 


87 




1 




1:889 




11.94 


54 










7,183 




10.78 


39 










7,508 




8.97 


22 






9.00 


10.00 


7,287 




8.87 


96 


9.50 


10.50 


9.75 


10.75 


9,514 




7.20 


25 


8.00 


8.50 


9.00 


11.60 


8»127 




9.82 


94 


14.00 


14.60 


14.00 


16.00 


13.739 




11.66 


84 


15.00 


15.50 


17.00 


19.00 


12,662 




11.82 


66 


16.00 


16.60 


16.00 


16.60 


10,570 




9.70 


26 


11.50 


12.26 


12.00 


13.00 


13.309 




8.19 


51 


9.00 


10.00 


12.60 


17.00 


16.908 




8.17 


09 


10.00 


11.50 


16.50 


17.50 


11,142 




8.71 


73 


11.00 


12.00 


10.00 


12.00 


13.890 




8.46 


99 


9.50 


10.60 


11.00 


12.60 


1S,87S 




9.97 


83 


18.60 


14.60 


17.00 


21.00 


18.198 




8.76 


65 


11.00 


11.60 


10.50 


11.00 


21.928 




7.04 


48 


9.00 


10.00 


9.00 


14.00 


86,274 




7.87 


72 


9.00 


10.50 


12.50 


15.60 


28.066 




8.12 


16 


12.60 


16.00 


13.60 


14.00 


35,201 




8.20 


98 


11.00 


11.50 


12.00 


13.60 


33,084 




8.68 


72 


10.00 


10.60 


10.00 


10.60 


54.446 




8.64 


21 


10.00 


11.00 


10.00 


10.25 


47, 117 




8.86 


15 


12.00 


12.50 


11.60 


12.00 


59.062 




6.56 


14 


8.00 


8.50 


8.50 


9.00 


61.656 




6.62 


28 


8.00 


8.50 


9.50 


10.50 


81.827 




6.00 


47 


8.00 


8.25 


9.50 


10.60 


64.916 


• 


7.27 


87 


10.50 


11.50 


10.50 


12.50 


72,716 


\ 


8.89 


70 


11.60 


14.00 


12.00 


18.60 


89; 364 




10.01 


38 


12.50 


13.90 


13.00 


14.00 


158,431 


1 


9.06 


S4 


12.00 


13.00 


13.60 


15.00 


60,970 


1 


9.08 


90 


10.00 


12.00 


12.50 


13.00 


60,734 




8.72 


25 


10.60 


11.50 








1 


1 


1 


1 









The preceding table shows that the greatest area devoted to hay, 52,947,236 acres, 
was reported in 1889; the greatest production, 66,829,612 tons, in the same year; the 
greatest farm value on December 1, $570,882,872, in 1893: the greatest average yield 
E?r o^''®' ^-^ **^^» ^° ^®®^'» *^® greatest average farm price per ton on December 1, 
$14.30, m 1871. For the five years 1900-1904 the average area is 39,656,197 acres: 
•^?^\\Sf^^ production, 56,612,265 tons; the average farm value on December 1, 
o^ D^mb^i 1 $9*13 ™^ ^'^^^ ^' ^"^^ ^-^ ^"^'^ ^® average farm price per ton 
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Acreage^ production, and value of hay in the United States in 1904, by States. 



SUtes and Territories. 



Acreage. 


Average 

yield per 

acre. 


Production. 


Average 

farm 

price, 

Dec. 1. 


Average 
value 

per acre, 
Dec. 1. 


Farm value, 
Decl. 


Acres. 


7bn$. 


Tom. 


Dollars. 


Dollars. 


Dollars. 


1,290,862 


1.10 


1,419,937 


9.72 


10.69 


13,801,788 


625,788 


1.02 


638,304 


18.49 


18.76 


8,610,721 


870,617 


1.25 


1,088,271 


9.48 


11.85 


10,816,809 


682,890 


1.23 


716,966 


16.76 


19.88 


11,299,211 


66,242 


1.16 


76,681 


17.88 


20.16 


1,816,886 


484,751 


1.06 


613,836 


14.89 


16.78 


7,661,018 


4,766,294 


1.86 


6,480,800 


10.44 


14.20 


67,669,552 


424,668 


1.89 


690,150 


14.67 


20.89 


8,667,600 


8,103,052 


1.46 


4,499,426 


11.82 


17.14 


68,183,204. 


77,091 


1.69 


122,676 


13.89 


22.09 


1,702,667 


801,064 


1.86 


409,447 


12.48 


16.97 


6,109,899 


458,820 


1.89 


637,760 


12.55 


17.44 


8,008,888 


128, 197 


1.72 


220,499 


14.56 


26.04 


8,210,466 


60,706 


1.63 


92,880 


12.18 


18.64 


1,131,278 


89,851 


1.62 


186,574 


16.14 


23.01 


2,067,780 


12,499 


1.86 


16,999 


16.67 


22.67 


283,878 


56,872 


1.71 


96,896 


12.18 


20.74 


1,169,288 


45,277 


1.72 


77,876 


10.85 


18.66 


844,956 


21,488 


2.06 


44,265 


12.20 


25.18 


640,088 


407,900 


1.77 


721,983 


8.12 


14.87 


6,862,602 


78,596 


1.72 


135,183 


9.82 


16.89 


1,327,497 


849,944 


1.66 


680,907 


12.01 


19.94 


6,976,698 


688,276 


1.47 


783,916 


12.41 


18.24 


9,728,896 


486,298 


1.44 


696.829 


11.61 


16.67 


8,048,522 


2,718,458 


1.43 


8,880,288 


9.26 


13.28 


85,892,202 


2,126,883 


1.28 


2,658,604 


9.09 


11.86 


24,166,710 


1,751.165 


1.87 


2,899.082 


8.68 


U.76 


20,584,124 


2,747,096 


1.86 


8,786,049 


8.66 


11.78 


82,854.184 


1,772,271 


1.67 


2,969,688 


7.89 


18.18 


28,861,978 


867,136 


1.74 


1,608,817 


5.61 


9.69 


8,813,682 


8.182,822 


1.62 


6,074,862 


6.86 


8.68 


27,198,680 


2,992.267 


1.47 


4,898,632 


6.62 


9.78 


29,118,944 


1,795.246 


1.67 


2,998,061 


4.38 


7.81 


18,131,607 


678,821 


1.76 


1,018,726 


8.82 


6.72 


8,891,680 


202,768 


1.43 


289,968 


4.24 


6.06 


1,229,422 


166,410 


1.67 


245,664 


4.21 


6.61 


1,088,824 


848,960 


1.92 


670,042 


8.70 


16.70 


6,829,866 


176,601 


2.27 


400,657 


6.76 


13.06 


2,808,778 


671,945 


1.85 


1,248.098 


6.71 


12.41 


8,841,188 


71,897 


2.68 


186,494 


11.42 


29.46 


2,118,841 


60,662 


2.71 


164,867 


14.84 


40.22 


2,489,206 


854,820 


8.64 


1,266,063 


6.81 


22.84 


7,925,758 


159,042 


8.04 


483.488 


7.60 


23.10 


8,674,509 


874.968 


8.07 


1, 161, 152 


6.08 


18.67 


6,999,004 


826,706 


2.18 


710,037 


11.84 


24.72 


8,061,820 


878, 716 


2.04 


772,579 


10.18 


20.77 


7,864,854 


583,286 


2.08 


1,184,071 


10.41 


21.18 


12, 826, 179 


293,337 


1.61 


442,939 


4.90 


7.40 


2,170,401 


48,496 


1.49 


64,808 


4.62 


6.88 


299.418 


89,998,602 


1.62 


60,696,028 


8.72 


18.28 


529,107,626 



Maine 

New Hampehlre . . . 

Vermont 

MasNiehuDetts 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

niinois 

Wisconsin 

Minnesota 

Iowa 4 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

Caluomia 

Oklahoma 

Indian Territory . . . 

United States 



Average yield per acre of hay in the United States, 1895-1904, by States. 



SUtes and Territories. 


1896. 


1896. 


1897. 


1898. 


1899. 


1900. 

Tons. 

0.90 

.87 

1.24 

.97 

.92 

.89 

.81 

1.26 

1.10 

.98 

1.09 

1.16 

1.41 

1.82 

1.69 

1.20 

1.85 


1901. 


1902. 


1908. 


1904. 


Maine 


Tons. 

1.02 

.95 

1.07 

1.11 

.91 

.85 

.73 

1.21 

1.01 

1.23 

1.25 

1.13 

1.63 

1.00 

1.60 

1.63 

1.66 


Tons. 
1.00 

.96 
1.25 
1.28 
1.10 
1.07 

.81 
1.15 
1.06 
1.10 

.87 
1.08 
1.26 
1.83 
1.88 
1.40 
1.40 


Tons. 
1.10 
1.15 
1.80 
1.40 
1.15 
1.20 
1.85 
1.75 
1.40 
1.35 
1.85 
1.08 
1.25 
1.00 
1.85 
1.00 
1.46 


Tons. 
1.20 
1.25 
1.46 
1.42 
1.18 
1.81 
1.40 
1.42 
1.45 
1.88 
1.20 
1.82 
1.70 
1.60 
1.75 
1.60 
1.90 


Tons. 
0.90 

.89 
1.14 
1.18 

.89 

.94 
1.04 

.83 
1.20 
1.04 
1.13 
1.10 
1.60 
1.22 
1.46 
1.46 
1.66 


Tons. 
1.06 
1.28 
1.36 
1.21 
.92 
1.01 
1.30 
1.32 
1.19 
1.12 
1.22 
1.20 
1.66 
1.46 
1.46 
1.48 
1.75 


Tons. 
1.07 
1.06 
1.27 
1.60 
1.03 
1.35 
1.34 
1.22 
1.19 
1.09 
1.01 
1.06 
1.44 
1.22 
1.86 
1.24 
1.50 


Tons. 
0.98 
.92 
1.18 
1.86 
1.07 
1.11 
1.26 
1.28 
1.27 
1.64 
1.24 
1.30 
1.60 
1.46 
1.68 
1.47 
1.77 


Tbns. 
1.10 


New Hampshire 


1.02 


Vermont ^ 


1.26 


Massachusetts 


1.28 


Rhode Island 


1.16 


Connecticut 


1.06 


New York 


1.86 


New Jersey 


1.89 


Pennsylvania 


1.45 


Delaware 


1.69 


Maryland 


1.36 


Virginia 


1.39 


North Carolina 


1.72 


South Carolina 


1.58 


Georgia 

Florida 

Alabama 


1.52 
1.86 
1.71 
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Avauge yidd per acre of hay in the XJmUd 8tate$f 1895-1904^ by SUOet — Oontinaed. 



states and Territories. 


1896. 


1896. 


1897. 


1896. 


1899. 


1900. 


190L 


1902. 


!«». 


19M. 


M{«ri«rf ppl 


TVms. 

1.95 

2.02 

L48 

1.20 

1.89 

.71 

L8& 

.68 

.58 

.61 

.66 

.88 

1.80 

1.08 

1.17 

1.24 

.99 

.79 

1.42 

.94 

1.06 

2.42 

2.61 

1.85 

2.56 

8.01 

2.57 

1.85 

1.78 

1.66 


Torn. 
L86 
1.90 
1.00 
1.18 
1.40 
1.22 
1.20 
1.26 
1.16 
1.80 
1.88 
1.25 
1.09 
1.74 
1.43 
1.42 
1.66 
L28 
1.65 
1.88 
1.55 
2.20 
8.00 
8.20 
2.70 
2.55 
2.60 
1.95 
1.98 
1.65 


Tons. 
1.48 
LOO 
1.40 
1.80 
1.45 
1.85 
1.17 
1.44 
1.49 
1.48 
1.29 
1.85 
1.57 
1.50 
1.15 
L80 
1.60 
L25 
1.60 
1.50 
1.65 
2.25 
8.50 
8.00 
2.95 
2.60 
2.80 
2.25 
1.90 
1.60 


Tons. 
1.90 
2.10 
1.60 
1.54 
1.60 
1.54 
1.45 
1.89 
1.86 
1.45 
1.56 
1.50 
1.80 
1.75 
1.60 
1.46 
1.60 
1.88 
1.60 
1.46 
1.96 
2.20 
8.75 
3.60 
8.25 
2.60 
8.75 
1.75 
1.90 
1.60 


Tons. 
1.44 
1.95 
1.48 
1.48 
LSI 
L29 
L29 
LSO 
L22 
L84 
L29 
L47 
L70 
L84 
L87 
L57 
L66 
L48 
L68 
L42 
L47 
2.10 
L70 
2.68 
2.60 
L87 
2.50 
2.02 
1.97 
LOS 


Tons. 
L75 
2.00 
LSO 
L63 
L40 
L18 
L40 
LOO 
L29 
L21 
L27 
L15 
L16 
L42 
L29 
L82 
LS8 
LIS 
.92 
LOO 
L68 
2.23 
2.06 
2.81 
2.65 
2.43 
2.80 
2.16 
2.85 
L51 


Tons. 
l.€9 
L85 
L25 
LIO 
L52 
LS7 
L34 
L86 
L26 
L27 
LOS 
L29 
L55 
L25 
.75 
.91 
L26 
L15 
L60 
L79 
L76 
2.06 
2.81 
2.85 
2.46 
2.50 
2.68 
2.90 
2.07 
L82 
.96 
L46 


Tons. 
L40 
LSO 
L40 
LOO 
L44 
L12 
1.44 
L43 
1.45 
L46 
L60 
LOO 
L76 
LOS 
L59 
L70 
L74 
L28 
L66 
1.68 
1.65 
1.92 
2.40 
2.34 
2.62 
2.91 
2.67 
2.29 
2.04 
L81 
L26 
LS2 


Tons. 
1.74 
2.04 
L84 
L60 
L58 
LSS 
L46 
1.42 
L87 
1.47 
LM 
L89 
LS4 
L78 
1.57 
1.66 
1.68 
L45 
1.18 
2.08 
2.14 
2.56 
2.86 
8.46 
2.96 
8.12 
2.82 
2.41 
2.07 
2.06 
1.84 
L60 


Tons. 
L72 


Ix>niidaiuk ...... x . . ^ ...... x . . 


SL06 


Texas 


L77 


ArksnMui... . . , . 


1.72 


TenneMsee 


LOS 


W«rt ViryinU 


L47 


Kentucky 


L44 


Ohio 


L4S 


Michigan 


1.25 


Indiana 


L87 


Illinois 


L86 


Wisconsin 


L67 


Minnesota 


1.74 


Iowa 


L62 


Missouri 


L47 


KansBS 


1.67 


Nebraska 


L76 


South Dakota 


1.48 


North Dakota 


1.57 


Montana 


1.92 


Wyoming 


2.27 


Colorado 


L85 


New Mexico 


2.66 


Arisona 


2.71 


Utah 


8.54 


Nevada 


3.04 


Idaho 


3.07 


Washington 

Oregon 


2.18 
2.04 


California 


2.01 


Oklahoma 


1 51 
















L49 


















General avenge 


1.06 


1.87 


1.48 


1.56 


1.85 


L28 


L2S 


L50 


L54 


L68 



Average value per acre of hay in the United Statea^ based upon farm value December 1, 

189&-1904, by States. 



States and Territories. 



1895. 1896. 1897. 1808. 1899. 1900. 1901. 1902. 1908. 1904. 



Maine 19.87 

New Hampshire 11.88 

Vermont 18.11 

Massachusetts 19.42 

Rhode Island . . 15.70 

Connecticut 18.68 

NewYork 10.00 

New Jersey 15.29 

Pennsylvania 12.42 

Delaware 14. 96 

Maryland 14.44 

Vir:?lnia 12.92 

North Carolina 16. 53 

South Carolina 7.62 

Georgia 17.44 

Florida 20.24 

Alabama 15.98 

Mississippi 18.91 

Louisiana 19.47 

Texas 9.62 

Arkansas 11. 12 

Tennessee 15.05 

WestVirglnia 9.04 

Kentucky 14. 77 

Ohio 7.40 

Michigan 7.69 

Indiana 7. 84 

Illinois 6. 77 

Wlj«consin 8.47 

Minnesota 6.66 

Iowa (J. 97 

Missouri 7 96 

Kansas 4*04 

Nebraska iTfio 

SouthDakota oflO 

North Dakota *"i 494 

Montana ]l[[\ ioi72 



$10.25 
12.88 
12.85 
20.99 
18.26 
15.74 
9.75 
16.60 
12.88 
14.30 
10.81 
1L08 
13.65 
16.06 
15.25 
18.20 
13.72 
12.77 
16.63 
7.20 
8.90 
13.54 
11.94 
11.85 
9.99 
9.84 
9.33 
8.82 
8.26 
6.41 
6.94 
6.94 
8.83 
4.05 
3.99 
6.69 
9.47 



$10.73 

18.28 

12.03 

19.46 

16.67 

15.60 

1L14 

18.81 

12.81 

13.60 

14.17 

11.07 

12.19 

1L60 

17.65 

14.26 

13.86 

14.06 

16.62 

10.15 

1L25 

16.69 

1L96 

n.70 

9.00 

1L65 

8.44 

7.93 

8.44 

7.06 

6.87 

7.07 

4.42 

4.80 

8.69 

5.20 

U.68 



$9.12 
1L66 
9.21 
17.18 
14.98 
14.61 
8.05 
18.63 
11.46 
1L66 
1L16 
11.22 
15.81 
16.20 
20.66 
22.56 
17.57 
15.96 
19.74 
8.77 
10.89 
14.25 
12.94 
13.19 
7.99 
9.72 
8.12 
9.20 
8.62 
6.66 
7.09 
9.28 
4.74 
6.28 
4.14 
4.87 
9.86 



$9.09 
10.46 
10.56 
17.62 
16.85 
18.63 
10.37 
12.74 
18.80 
12.12 
18.78 
1L27 
16.15 
12.66 
19.07 
22.41 
18.92 
18.82 
18.92 
10.15 
12.80 
14.74 
12.19 
18.42 
1L63 
10.87 
10.45 
10.00 
10.07 
7.40 
7.10 
8.66 
5.49 
6.14 
4.48 
6.21 
10.98 



$1L66 
18.48 
18.70 
16.88 
17.20 
14.89 
1L88 
20.22 
15.29 
18.67 
15.81 
16.48 
15.79 
16.18 
21.55 
16.44 
19.62 
17.41 
18.80 
;2.24 
14.48 
16.52 
15.81 
16.89 
1L71 
12.19 
ILSO 
10.67 
ILIO 
8.06 
9.66 
8.97 
6.01 
7.11 
4.66 
6.20 
18.92 



$10.96 
^.87 
18.86 
21.16 
17.64 
14.77 
18.75 
18.86 
15.90 
18.84 
16.07 
14.41 
17.98 
16.03 
20.92 
22.72 
21.12 
17.62 
20.60 
18.27 
12.89 
18.71 
18.91 
16.25 
11.86 
10.85 
11.79 
12.10 
18.58 
8.65 
9.59 
8.99 
7.26 
7.71 
5.16 
5.84 
14.60 



$ia74 
14.86 
12.26 
26.64 
19.46 
21.19 
14.11 
19.08 
16.66 
15.73 
14.19 
14.39 
17.64 
13. r2 
18.22 
19.02 
17.42 
14.35 
21.10 
12.04 
15.04 
16.99 
16.06 
16.27 
14.59 
12.03 
12.66 
18.81 
16.08 
9.43 
10.92 
10.96 
7.88 
7.69 
5.10 
6.09 
12.67 



|$10.00 
12.20 
12.84 
22 74 
20.28 
10.86 
18.81 
19.70 
17.16 
24.82 
17.88 
17.86 
21.47 
17.11 
28.18 
27.67 
21.93 
20.18 
28.15 
16.09 
16.17 
19.42 
19.04 
17.62 
14.20 
12.28 
12.68 
12.88 
14.17 
12.16 
9.72 
10.49 
7.60 
7.68 

6.n 

6.48 
18. S2 



$10.69 
13.76 
1L85 
19.38 
29.16 
15,78 
14.20 
20.89 
17.14 
22.09 
16.97 
17.44 
25.04 
18.64 
23.01 
22.67 
20.74 
18.66 
^13 
14.87 
16.89 
19.94 
18.24 
16.67 
13.28 
11.36 
11.75 
1L78 
13.18 
9.69 
8.68 
9.73 
7.81 
6.72 
6.06 
6.61 
16.70 
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Average value per acre of hay in the Ih^ited States, based upon farm value December 1, 
1896-1904, by /Stof«~Continued. 



States and Territoriee. 



Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Waahin^rton 

Oregon 

California 

Oklahoma 

Indian Territory. 



General average . 



$7.02 
14.21 
20.88 
16.65 
13.49 
20.82 
16.06 
12.49 
10.89 
11.72 



8.89 



$11.07 
13.68 
17.10 
28.00 
13.60 
12.29 
12.26 
18.83 
13.07 
10.48 



8.97 



1897. 



$9.90 
12.38 
24.60 
15.00 
14.01 
12.50 
12.08 
20.26 
14.78 
14.40 



9.46 



$11.40 
11.88 
27.66 
42.00 
14.62 
18.20 
18.87 
13.30 
18.78 
22.80 



1899. 



$9.70 
15.43 
18.02 
27.22 
17.75 
14.81 
15.75 
17.98 
13.49 
13.04 



9.97 



1900. 



$12.26 
16.96 
20.39 
26.10 
21.07 
18.71 
18.20 
20.62 
15.98 
12.31 



11.39 



1901. 



$12.64 
18.80 
23.89 
26.16 
20.70 
19.80 
15.25 
19.60 
14.82 
14.41 
6.69 
11.01 



1902. 



$12.01 
18.99 
26.83 
28.62 
19.18 
29.73 
14.69 
20.46 
15.26 
17.03 
6.68 
6.67 



12.85 ' 13.61 



1906. 



$14.27 
19.16 
26.24 
86.78 
20.18 
81.11 
19.64 
30.78 
21.07 
24.25 
7.62 
8.86 



13.93 



1904. 



$13.05 
12.41 
29.46 
40.22 
22.84 
23.10 
18.67 
24.72 
20.77 
21.18 
7.40 
6.88 



13.28 



Average farm price of hay per ton in the United States December 1, 1895-1904, by States, 



States and Territories. 



1895. 



1896. 



1897. 



1896. 



1899. 



1900. 1901, 



1902. 



1603. 



1904. 



Maine 

New Hampshire . 

Vermont 

Massachusetts ... 

Rhode Island 

Connecticut 

NewYork 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

ViiginU 

North Carolina . . 
South Carolina... 

Oeorgia 

Florida ..» 

Alabama 

MiMissippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia.... 

Kentucky 

Ohio 

Michigan ^ 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 



Nebraska 

South Dakota 

North Dakota.... 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Or«zon 

Caluomia 

Oklahoma 

Indian Territory . 



$9.68 

12.60 

12.25 

17.60 

17.25 

16.10 

18.70 

12.64 

12.30 

12.16 

11.66 

11.43 

10.14 

7.62 

10.90 

13.23 

10.21 

9.70 

9.64 

6.43 

9.27 

10.83 

12.73 

10.94 

12.76 

13.09 

12.03 

10.26 

9.63 

5.12 

6.45 

6.80 

8.26 

3.56 

3.29 

3.48 

11.40 

6.60 

6.87 

8.00 

9.00 

6.27 

6.75 

6.25 

6.75 

6.12 

7.06 



$10.25 

12.90 

10.28 

16.40 

16.60 

14.71 

12.04 

14.36 

12.16 

18.00 

11.85 

10.21 

10.76 

11.82 

11.06 

13.00 

9.80 

9.46 

8.76 

7.20 

7.54 

9.67 

9.79 

9.46 

7.93 

8.48 

7.18 

6.89 

6.60 

8.79 

8.99 

4.86 

2.70 

2.44 

8.12 

8.89 

6.86 

7.14 

6.22 

6.70 

8.76 

6.00 

4.82 

4.71 

7.09 

6.60 

6.35 



$9.75 
11.60 
9.25 
13.90 
14.60 
13.00 
8.26 
10.75 
9.15 
10.00 
10.60 
10.26 
9.75 
11.50 
18.00 
14.25 
10.26 
9.50 
8.75 
7.75 
8.65 
10.75 
8.86 
10.00 
6.26 
7.76 
6.90 
6.16 
6.25 
4.60 
4.25 
6.16 
8.40 
3.00 
2.96 
8.25 
7.75 
6.00 
6.50 
7.00 
6.00 
4 75 
6.00 
6.26 
9.00 
7.76 
9.00 



$7.60 
9.26 
6.35 
12.10 
12.66 
11.16 
5.75 
9.60 
7.90 
8.46 
9.30 
8.60 
9.30 
9.60 
11.76 
14.10 
9.25 
8.40 
9.40 
6.85 
6.75 
9.60 
8.40 
9.10 
6.75 
7.15 
5.60 
6.90 
6.76 
8.70 
4.05 
6.80 
8.25 
3.30 
3.00 
8.26 
6.80 
5.90 
6.40 
7.86 
12.00 
4.50 
7.00 
4.90 
7.60 
7.26 
14.26 



$10. 10 
11.76 
9.25 
15.50 
17.25 
14.50 
10.45 
16.35 
11.60 
11.66 
12.16 
10.25 
10.10 
10.30 
13.15 
16.35 
11.40 
9.26 
9.70 
7.10 
8.66 
11.25 
9.45 
10.40 
8.95 
8.50 
7.80 
7.76 
6.85 
4.35 
6.80 
6.26 
3.50 
3.70 
3.10 
8.30 
7.70 
6.60 
7.35 
10.60 
10.36 
7.10 
7.65 
6.30 
8.90 
6.85 
8.00 



$12.95 
16.60 
11.05 
17.40 
18.70 
16.78 
14.05 
16.06 
13.90 
13.96 
14.06 
13.30 
11.20 
11.50 
12.75 
18.70 
10.65 
9.96 
9.40 
6.80 
8.85 
11.80 
13.40 
11.35 
11.06 
9.45 
9.76 
8.40 
9.66 
6.95 
6.80 
6.96 
4.65 
5.15 
3.95 
6.66 
8.70 
7.30 
7.60 
9.90 
11.30 
7.95 
7.70 
6.60 
9.60 
6.80 
8.15 



$10.44 

I 12.40 

9.82 

17.49 

19.06 

14.62 

10.68 

14.29 

13.64 

12.36 

18.17 

12.01 

10.80 

10.98 

14.33 

15.36 

12.07 

10.51 

11.08 

10.62 

11.72 

12.31 

18.80 

12.13 

8.72 

8.61 

9.28 

11.20 

10.63 

5.68 

7.67 

11.99 

7.67 

6.17 

4.49 

8.65 

8.18 

7.18 

9.01 

10.34 

9.18 

8.46 

7.92 

6.91 

8.62 

7.16 

7.92 

6.86 

7.54 



Qeneral average . 



8.86 



6.65 



6.62 



6.00 7.27 8.89 



$10.04 

18.66 

9.66 

16.65 

18.89 

16.70 

10.58 

16.64 

14.00 

14.43 

14.06 

13.68 

12.26 

11.26 

13.40 

15.34 

11.61 

10.25 

11.72 

8.60 

9.40 

11.80 

14.33 

11.30 

10.20 

8.30 

8.67 

8.87 

7.91 

6.36 

6.50 

6.89 

4.31 

4.36 

4.15 

8.67 

7.64 

7.28 

9.89 

11.18 

12.28 

7.32 

9.05 

5.50 

8.93 

7.48 

9.41 

6.30 

4.9fe 



$10.20 
13.26 
10.88 
16.72 
18.95 
15.19 
10.96 
16.39 
13.60 
14.83 
14.02 
13.73 
13.42 
11.72 
15.15 
18.82 
12.39 
11.60 
11.35 
8.20 
9.48 
12.29 
13.80 
12.07 
10.00 
8.93 
8.66 
8.33 
7.50 
6.61 
6.46 
6.68 
4.81 
4.48 
4.63 
4.64 
8.81 
6.67 
7.48 
11.12 
10.34 
6.84 
9.97 
6.86 
12.77 
10.18 
11.66 
6.61 
6.91 



$9.72 
18.49 
9.48 
15.76 
17.38 
14.89 
10.44 
14.67 
11.82 
18.89 
12.48 
12.56 
14.66 
12.18 
16.14 
16.67 
12.18 
10.86 
12.20 
8.12 
9.82 
12.01 
12.41 
11.61 
9.26 
9.09 
8.68 
8.66 
7.89 
6.61 
6.36 
6.62 
4.38 
3.82 
4.24 
4.21 
8.70 
5.76 
6.71 
11.42 
14.84 
6.31 
7.60 
6.08 
11.84 
10.18 
10.41 
4.90 
4.62 



10.01 9.06 



9.08 



8.72 
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l^hdUmU prices of hay (baled) per ton in leading cities of the United Stales^ 1900-1904- 



Date. 



Chica^. 


Cincinnati. 


SULooil. 


No. 1 timothy. 


No. 1 timothy. 


No. 1 timothy. 


per ton. 


per 


ton. 


per 


ton. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


$10.50 


111.00 


$13.00 


$14.00 


$11.00 


$12.50 


10.60 


10.75 


13.60 


14.00 


10.60 


12.00 


10.60 


U.OO 


18.75 


14.25 


11.00 


12.50 


11.00 


13.00 


14.50 


15.00 


11.60 


18.00 


11.50 


12.00 


14.25 


16.00 


U.OO 


18.50 


10.00 


11.00 


14.00 


14.78 


10.50 


13.60 


10.50 


12.00 


18.75 


14.25 


U.OO 


14.60 


11.00 


11.60 


11.60 


16.00 


9.75 


18.00 


11.00 


11.50 


12.60 


18.76 


10.00 


12.00 


U.OO 


11.50 


18.60 


14.50 


U.OO 


1150 


12.00 


13.60 


18.60 


14.00 


10.75 


13.50 


12.60 


13.50 


18.76 


14.60 


11.60 


14.00 


12.00 


18.00 


14.00 


14.60 


11.60 


13.50 


12.00 


12.50 


14.00 


14.25 


11.50 


12.75 


12.00 


18.00 


18.50 


14.60 


11.60 


14.00 


12.50 


18.00 


14.00 


15.60 


12.50 


14.50 


12.50 


18.60 


14.25 


14.50 


12.00 


14.60 


12.60 


18.00 


12.60 


18.60 


12.00 


15.50 


18.00 


14.00 


12.26 


15.00 


12.50 


17.60 


18.00 


14.00 


12.25 


15.00 


13.00 


16.00 


12.00 


12.50 


12.60 


18.25 


12.60 


15.50 


12.00 


12.50 


12.50 


18.28 


12.60 


14.50 


13.00 


18.60 


12.50 


13.25 


13.00 


14.50 


13.00 


13.50 


18.00 


14.00 


18.50 


15.00 


12.50 


18.00 


12.50 


13.75 


13.50 


15.50 


12.00 


12.50 


12.60 


18.25 


13.00 


14.50 


12.00 


12.50 


12.75 


18.25 


18.00 


14.60 


12.50 


18.00 


12.75 


18.25 


13.00 


15. « 


12.60 


18.50 


18.00 


13.60 


13.00 


15.50 


12.00 


12.60 


12.75 


13.00 


12.00 


16.00 


12.00 


12. bO 


13.75 


15.60 


18.00 


16 00 


12.00 


12.50 


12.00 


16.60 


10.00 


15.00 


12.00 


12.50 


11.00 


18.00 


9.50 


12.00 


12.00 


12.50 


18.00 


14.00 


U.00 


18.00 


12.00 


12.50 


18.00 


14.00 


U.OO 


13.50 


12.00 


12.50 


13.75 


16.60 


13.60 


15.50 


12.00 


18.00 


16.50 


17.26 


13.60 


15.50 


12.00 


18.00 


16.00 


16.75 


13.60 


15.00 


12.00 


18.50 


16.00 


17.50 


14.00 


16.00 


18.00 


15.00 


16.25 


18.00 


18.60 


16.00 


18.50 


15.00 


15.25 


18.00 


18.00 


16.00 


18.00 


15.00 


17.60 


19.50 


14.50 


25.00 


18.00 


18.50 


16.60 


18.00 


9.50 


16.60 


11.00 


18.50 


11.60 


17.00 


10.00 


15,00 


10. 00 


12.00 


11.50 


13.60 


10.00 


12.00 


10.00 


11.60 


12.60 


13.25 


10.00 


12-50 


10.00 


11.50 


12.25 


12.75 


10.00 


12-50 


10.00 


12.00 


12.60 


18.00 


10.00 


13.50 


10.50 


12.60 


12.50 


13.25 


10.00 


11.60 


10.60 


12.50 


12.60 


18.50 


10.50 


11.50 


10.50 


18.00 


12.50 


14.00 


10.50 


12.00 


11.50 


14.60 


18.75 


14.00 


U.OO 


13.00 


12.00 


15.00 


14.00 


15.60 


12.50 


18.00 


12.00 


15.00 


18.00 


14.00 


12.00 


13.60 


10.00 


14.00 


12.00 


13.75 


12.00 


18.00 


10.00 


15.00 


11.60 


14.00 


11.50 


13.50 


9.00 


12.00 


11.00 


12.26 


10.60 


12.60 


10.00 


12.60 


11.60 


12.60 


10.50 


12.50 


10.00 


12.60 


11.26 


12.00 


U.OO 


11.50 


10.50 


12.50 


12.00 


12.60 


10.50 


U.60 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December.. 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November. . 
December . . 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December.. 



January.... 
February... 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



1900. 



1901. 



1902. 



1908. 



1904. 
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COTTON. 

Commercial cotton crop of 1903-1904* 
[In oommerclal bales.] 





Movement and mill purchases. 


Taken from other States and 
ports. 


Total com- 
mercial 
crop. 


States and Territories. 


Forwarded 
by rail, etc. 


Bought by 
mills. 


Total. 


Taken 
from 
other 

States. 


Taken 
from 
ports. 


Total. 


A lftbfl.Tnft 


856,135 

798,733 

49,832 

1,123,073 

282,238 

88 

861 

900,946 

1,481,208 

40,612 

813,624 

170,764 

477,007 

250,988 

2,632,626 

13,143 


217,760 
1,807 

"**4i2,'824" 


1,073,896 

800,540 

49,832 

1,685,897 

282,288 

83 

20,319 

915,723 

1,511,012 

45, 147 

811,096 

170,764 

1,046,666 

294,134 

2,647,646 

63,803 


67,496 

46,462 

499 

219,252 

2,663 


17,545 


85,041 

46,462 

499 

229,906 

2,663 


988,854 
754,079 
49,383 
1,805,991 
279,575 
33 


Arkansas 


Florida 


*'*i6,'654* 


Georgria 


Indian Teiritory 


KAnsfts 






Kentucky 


19,468 

14,777 

29,804 

4,535 

497,572 

'* '569,' 659* 
43,146 
16,120 
60,660 


19,468 
72,761 
85,665 
4,535 

209,296 
678 

184,763 
40,156 

109,138 
50,660 


■•*i4;777' 
479 

"*27,'472* 


19,468 

87,688 

86,144 

4,535 

286,768 
678 

215, 188 
48,019 

109,188 
60,660 


861 


Louisiana 


828,185 
1,424,868 
40,612 
674,828 
170,091 
881,378 
251 116 


Mlasissippi 


Missouri 


North Carolina 

Oklahoma 


South Carolina 

Tennessee 


30,425 
2,868 


Texas 


2,588,506 
13,143 


Virgrinla 








United States.... 


9,891,623 


1,877,022 


11,268,645 


1,113,477 


104,215 


1,217,692 


10,050,958 



Value of the commercial crop of 1903-1904. 





Upland crop. 


Sea-island crop. 




States and Ter- 
ritories. 


Produc- 
tion. 


Weight 
per 
bale. 


Price 

per 

pound. 


Value. 


Pro- 
duc- 
tion. 


Weight 
per 
bale. 


Price 

per 

pound. 


Value. 


Total 
value. 


Alabama 


Bales. 

988,854 

754,078 

21,828 

1,266,886 

279,675 

83 

861 

828,165 

1,424,868 

40,612 

574,328 

170,091 

821,829 

261, 115 

2,538,608 

13,143 


Lbs. 

499.6 

518.8 

447.2 

485.3 

615.9 

600.0 

541.0 

604.2 

607.8 

523.4 

476.0 

499.0 

483.6 

617.0 

513.5 

477.8 


CerUs. 
11.54 
12.01 
11.84 
11.84 
11.89 
12.01 
11.89 
11.88 
11.88 
12.01 
12.01 
11.89 
11.66 
11.89 
11.89 
12.01 


Dollars. 

56,999,819 

46,-486,896 

1,129,285 

72,791,788 

17,149,278 

1,982 

55,384 

49,607,420 

85,967,499 

2,552.884 

32.882,963 

10,091,686 

46,331.514 

15,436,865 

154,968,987 

754,195 


Bales. 


Lbs. 


Omts. 


Dollars. 


DoUars. 
56,999.819 
46,486,896 

3,536,315 

76,024,426 

17,149,273 

1,982 


Arkansas 










Florida 


28,006 
39,156 


882.0 
884.0 


22.50 
21.50 


2,407,080 
3,282,687 


Georgia 


Indian Territory. 


Kansas 










Kentucky 










55,384 


Louisiana 










49,607,420 
85, 957, 499 


Mississippi 

Missouri 


















2,652,884 
32,832,968 
10.091,686 
47,218,642 
16,436.365 
164,988,987 
764,195 


North Carolina.. 










Oklahoma 










South Carolina.. 
Tennessee 


9,549 


847.3 


26.75 


887,128 


Texas 










Virginia 




















United States.. 


9,974,244 


602.1 


11.85 


598,167,929 


76,709 


378.7 


22.47 


6,526,796 


599,694,724 



Condition of the cotton crop of the United States, monthly , 1889-1904. 



Year. 



1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 



June. 



86.4 
88.8 
86.7 
86.9 
85.6 
88.3 
81.0 
97.2 



July. 



87.6 
91.4 
88.6 
86.9 
82,7 
89.6 
82.3 
92.5 



Au- 
gust. 



89.8 
89.5 
88.9 
82.3 
80.4 
91.8 
77.9 
80.1 



Sep- 
tem- 
ber. 



86.6 
85.6 
82.7 
76.8 
73.4 
85.9 
70.8 
64.2 



Octo- 
ber. 



81.5 
80.0 
75.7 
73.8 
70.7 
82.7 
65.1 
60.7 



Year. 



1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 



June. 



83.6 
89.0 
85.7 
82.6 
81.6 
96.1 
74.1 
83.0 



July. 



86.0 
91.2 
87.8 
75.8 
81.1 
84.7 
77.1 
88.0 



Au- 
gust. 



86.9 
91.2 
84.0 
76.0 
77.2 
81.9 
79.7 
91.6 



Sep- 
tem- 
ber. 



78.3 
79.8 
68.5 
68.2 
71.4 
64.0 
81.2 
84.1 



Octo- 
ber. 



70.0 
75.4 
62.4 
67.0 
61.4 
68.8 
65.1 
76.8 
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Acreage^ production^ value, prices, and exports of coUon of the United Stoics, 1879-1904- 



a Commercial crop. 

b From 1879-1880 to 1893-1894, InclusiTe, the farm value on December 1 is given, and for other years 
the commercial value. 

CotUm acreage from 1898-1899 to 190S-1904, inclusive. 



States and Territories. 



Virginia 

North Carolina.. 
South Carolina. . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Missouri 

Oklahoma 

Indian Territory 

Utah 

Kansas 

Kentucky 

Total 



1898-1899. 


1899-1900. 


1900-1901. 


1901-1902. 


1902-1903. 


1903-1904. 


Acres. 




Acres. 


Acres. 


Acres, 


Acre*. 


51, 162 


02 


80,572 


35,145 


32<« 


39.864 


1,811,708 


1 88 


1,091,034 


1,112,260 


1,075,748 


1,155,028 


2,863,213 


2 120 


2,195,252 


2,248.569 


2,205,016 


2,318.100 


8,535,205 


a 41 


8,783.015 


4,006,199 


8,863,542 


4,048,912 


152. 452 


03 


285.451 


254,596 


263,961 


268.666 


8,003,176 


2 49 


8,403,746 


3,642,964 


8.501,614 


3,606.049 


2,900,298 


2 86 


8.194.795 


8,193,570 


3.183,989 


8.827.960 


1,281,691 


1 56 


1,480,781 


1.586,124 


1,617,586 


1.042.463 


6,991,904 


fl 09 


7,178,915 


7,656,312 


7,640,531 


7.801.578 


1,876,467 


1 60 


1,742,787 


1,854.482 


1,901,758 


1,925.191 


896,722 


15 


662.612 


737,837 


754,600 


783.196 


82,818 


40 


49,504 


54.628 


59,341 


66,496 


215,893 


i53 


255,446 


806.750 


358.391 


326.881 


814,906 


61 


458.560 


530,923 


658,699 


702.966 


85 
8 


40 
414 


80 
311 








380 


122 


76 


137 


70 


828 


175 


2,367 


1.957 


24,967,295 


23,403,497 


25,758,139 


27,220.414 


27, 114, 103 


28,016.893 



Cotton in East Africa. 

The report early in 1905 of the commissioner sent out by the British Government 
to investigate the cotton growing possibilities in East Africa made the following 
statement: 

Unless difficulties, which at the present are insuperable, can be removed, cotton 
cultivation in East Africa will never be undertaken on anv considerable scale. 

First among the difficulties the commissioner places labor, on account of the ina- 
bility of the natives and their disinclination for work. The total area devoted to 
cotton growing under European supervision can scarcely exceed a few thousand 
acres. The commissioner's opinion is that the only solution of the difficulty is 
indentured labor from India or China. 
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Prices of middling upland cotton in New Orleans, monthly , 1890-1904* 
[In cents per pound.] 
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Compressed cotton by rail, average freight rates, in cents, per 100 pounds. 





From New Orleans 
to— a 


From Mem- 
phis to— 


Year. 


From New Orleans 
to— a 


From Mem- 
phis to— 


Year. 


§ 
1 


t 
1 


1 


1 


1 


1 


1 


i 


1 




1 

1 


1 


1881 


56 
53 
60 
60 
60 
52 
50 
50 
52 
55 
65 
66 


53 
48 
55 

55 
55 
47 
45 
45 
47 
50 
50 
50 


54 
51 
53 
53 
53 
45 
43 
43 
45 
50 
50 
50 


54 

51 
52 
52 
52 
44 
42 
42 
44 
50 
50 
50 


66 

61 

72 

54 

56 

53 

53 

47 

50.5 

50.5 

50.5 

50.5 


71 
66 
77 
59 
58 
58 
58 
52 
55 
55 
55 
65 


1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 


55 
51 
53 
65 
55 
56 
52 
55 
55 
55 
55 
65 


50 
50 
48 
50 
50 
50 
47 
50 
50 
50 
50 
50 


50 
50 
48 
50 
50 
50 
47 
50 
50 
50 
50 
60 


50 
50 
48 
50 
60 
50 
47 
50 
50 
50 
50 
60 


47 

60.5 

50.5 

50.5 

60 

47 

48 

50.6 

50.5 

60.6 

50.5 

60.5 


52 


1882 


55.6 


1883 


55.5 


1884 


55.6 


1885 


55 


1886 


52 


1887 


53 


1888 


65.5 


1889 


65.5 


1890 


65.5 


1891 


55.5 


1892 


50.5 







a These rates are mainly used for basing purposes. 
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TOBACXX). 
Acreoffef productionf and value of tobacco in the United States in 1904^ by SUitee. 



Butw. 





ATeraxe 

yield 
per acre. 




ATera^e 


Ayera^ 




AcTMffe. 


Production. 


farm 


value 

TCracre, 

Dec. 1. 


Farm value, 
Dec.l. 


Aere$. 


Pounds. 


PoundM. 


CenU, 


DoOan. 


DoOan, 


119 


1,610 


,^. .jgQ 


15.0 


241.50 


28,788 


174 


1,685 


L90 


15.0 


262.76 


43.978 


4,444 


1,690 


MO 


18.6 


814.34 


1.396,927 


12,706 


1,685 


)25 


22.6 


880.81 


4,838,191 


5,492 


1,145 


MO 


10.0 


114.60 


628,834 


14,457 


1,289 


m 


8.9 


U4.72 


1.658.521 


82,067 


621 


S07 


6.5 


40.36 


1,291,384 


188,086 


725 


)50 


7.4 


63.65 


7.140.064 


148.968 


685 


m 


8.6 


68.91 


8,481.155 


11,648 


703 


)29 


8.2 


57.65 


671.172 


1,868 


650 


no 


20.6 


183.90 


2S0.125 


4,434 


815 


no 


81.5 


256.78 


1,138,819 


685 


879 


ri6 


15.5 


58.75 


S4;866 


170 


408 


»o 


15.6 


63.65 


10,820 


89 


488 


«2 


21.5 


94.17 


8,381 


469 


600 


100 


19.5 


117.00 


54,873 


1.284 


565 


no 


12,0 


67.80 


88,665 


47,708 


780 


L90 


5.8 


42.34 


2,019,745 


4,087 


710 


m 


8.5 


60.35 


246.650 


277,409 


827 


'. S43 


6.4 


52.98 


14,682.704 


59,827 


849 


L28 


8.0 


67.92 


4,063.450 


278 


675 


x».,o50 


6.5 


48.87 


12.197 


6,244 


691 


4.814,604 


8.6 


68.73 


866.711 


1.155 


670 


773.850 


5.4 


86.18 


41.788 


40.981 


1,282 


52,473,542 


7.8 


100.00 


4,092.986 


1,771 


626 


1,108,646 


8.5 


68.21 


94.235 


806,409 


819.0 


660,460,789 


8.1 


66.20 


58, 882. 95© 



New Hampshire 

Vermont 

Massachusetts 

Connecticut 

New York 

Pennj<ylvania 

Maryland 

Virginia 

North Carolina 

South Carolina 

Oeoixia 

Florida 

Alabama 

MlHsimippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Missouri 

United States 



Tobacco crops of 1900 and 1901. 





1900. 


1901. 


States. 


Acreage. 


Aver- 
age 

yield 
per 

acre. 


Produc- 
tion. 


Aver- 
age 
farm 
price, 
Dec. 
1. 


Farm 
value, 
DecL 


Acre- 
age. 


Aver- 
age 

yield 
per 

acre. 


Produc- 
tion. 


Aver- 
age 
farm 
price, 
Dec 
1. 


Farm 
value, 
Decl. 


N.H 

Vt 

MOHS 

Conn 

N.Y 

Pa 

Md 

Va 

N.C 

KC 

(ia 

Fla 

Ala 

Miss 

La 

Tex 

Ark 

Tenn 

W.Va 

Ohio!!!!.'! 

Mich 

Ind 

Ill 


Acret. 

HI 

200 

4,041 

10,948 

8,527 

24, 147 

43,995 

170, 700 

193,329 

26,567 

2,066 

2,220 

771 

190 

112 

611 

1,580 

66,405 

4,819 

867,262 

65.508 

98 

9,279 

1 563 


Lbs. 

1,666 

1,800 

1,823 

1,684 

1,185 

1,524 

627 

618 

618 

873 

495 

•jc..-) 
348 
407 
657 
592 
810 
891 
600 
773 

ROQ 


Poundt. 

184,926 

360.000 

7,867,363 

18,436,765 

10,101,350 

36.802,670 

23, 182, 736 

106,543.960 

119,504,625 

23,203,003 

1,023.836 

1,211,066 

217.665 

118,327 

29,730 

212,860 

643,594 

42,971,283 

2,852,263 

297,584,134 

68,370,304 

68,800 

7, 174, 722 

7QA T»7 


CenU. 
16 
12 
15 
16 
8 

15 
26 
27 
18 
23 
18 
12 
6 

13 


DoOart. 

27,739 

48,200, 

1,141,194 

2,833,041: 

844,897 

2,259,897, 

1.814,948 

6,550,995 

8,096,164 

1,590,648; 

148,431; 

809,814 

68,126, 

21,712, 

6, 8731 

88.790: 

76,106 

2,403,517 

209,184 

17,246,872 

3,796,869 

6.345 

440.472 

63,980 

8,857.720 

287,699 


Acres. 

125 

212 

4,284 

11,782 

8,835 

18,771 

44.081 

168,800 

189.020 

27,259 

1,990 

2,610 

729 

208 

103 

302 

1,827 

66,478 

4,723 

874,644 

62,867 

100 

8,299 

1.324 

88,738 

2,098 


Lbs. 

1,600 

1.722 

1,810 

1,686 

1,134 

1,495 

607 

635 

660 

768 

494 

544 

266 

676 

323 

863 

344 

717 

589 

867 

878 

655 

788 

426 

1,864 

459 


Pounds. 

187,600 

865,000 

7,752,200 

18,682,819 

10,019,760 

28,070,700 

26,816.665 

107,196.529 

106,807,677 

20,946.706 

982.691 

1,420,705 

194,167 

119,848 

38,295 

109.715 

456,574 

47,659.810 

2,781,912 

824,809,420 

54,466,268 

65,600 

6,541,416 

568,728 

82,441,061 

968,248 


Cents, 
15 
10 
12 
15 

7 

6 

6 

8 

9 

7 

18 
27 
19 
18 
28 
16 
18 

6 

8 

6 

7 

7 

5 

7 

8 
15 


I>oU€U%. 

28.125 

86,500 

964.216 

2,756,221 

716,594 

1.712,642 

1,675.676 

8,130.765 

9,714,243 

1,551.519 

176,972 

8S2.869 

86,404 

22.148 

9.181 

17,795 

58.658 

2,860.129 

215,874 

18.644.981 

8,974.205 

4.585 

354,148 

89.825 

4,064.880 

144,068 


Wis 

Mo 


88, 661 ! 1,406! 54, 126! 866 
3,732 608| 2,268,316 


U.8 


1,046,427 


- 


814, 346, 341 


6.6 


68,661,132 


1,089,199 


788 


818,968,878 


7.1 


58,283,108 
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HOPS. 
Wholesale prices of hops per pound in leading cities of the United States, 1900-1904, 



Date. 



New York. 


Cincinnati. 


Chicago. 










Pacific coast, 


Choice State. 


Choice. 


common to 










choice. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


CenU. 


CenU. 


Cmt». 


CeniB. 


Cents. 


CenU. 


12* 


13 


13 


18 


9 


10 


12* 


13 


12* 


12* 


9 


10 


12* 


13 


12* 


12* 


9 


10 


12* 


13 


12* 


12* 


9 


10 


12* 


14 


10 


10 


10 


11 


IS 


14 


10 


10 


6 


10 


13 


14 


10 


10 


6 


11 


18 


15 


10 


10 


6 


11 


13 


15 


16 


16 


8 


11 


17 


21 


16 


16 


17 


18 


20 


21 


17 


17 


17 


18 


18 


21 


18 


18 


17 


18 


17 


20 


171 


171 


17 


18 






171 


17 


17 


18 


18 


20 


171 


171 


18 


19 


18 


20 


171 


17 


18 


19 


17* 


20 


17* 


17 
17 


18 


19 


17* 


18 


171 


17 


18 


16 


18 


17* 


17 


17 


18 


14 


17 


17* 
17* 


17 i 


15 


16 


18 


16 


17 


14 


15 


14 


15* 


14 


14 


f^ 


14 


14 


15* 


131 


131 


14 


14 


16* 


14 


14 


18 


15 


14 


16 


14* 


14* 


12* 


14 


14* 


18 


15* 


15 


15 


16 


17 


19 


17* 


17; 


18 


16* 


18 


20 


18* 


18 1 


15 


18 


19 


22 


19* 


19 r 


15 


20 


20* 


24 


21* 


21 


16 


20 


22 


26 


23 


23 


20 


22 


24* 


28 


25 


25 


22 


25 


26 


28 


26* 


26* 


25 


26 


82 


87 


29* 


29* 


26 


29 


85 


38 


80 


80 


26 


80 


35 


88 


30 


30 


29 


81 










Good to choice. 


85 


87 


29 


29 


27 


81 


88 


87 


29 


29 


27 


31 


80 


85 


29* 


29* 


25 


29 


28 


80 


25 


25 


20 


25 


23 


24 


25 


25 


20 


24 


22* 


24 


24 


24 


22 


24 


20* 


28* 


24 


24 


19 


22 


20* 


26 


24 


24 


21 


26 


24* 


80 


25 


-25 


26 


28 


• 80 


S3 


26 


26 


20 


27 


80 


32 


26 


26 


24 


26 


80 


35 


27 


27 


24 


27 


34 


37 


28 


81 


28* 


34 


36 


88 


81 


34 


80 


35 


84 


88 


80 


32 


82 


34 


83 


36 


30 


32 


80 


84 


83 


35 


29 


81 


80 


35 


82 


35 


29 


80 


30 


32 


82 


84 


29 


30 


80 


81 


82 


85 


29 


29 


80 


84 


33 


87 


29 


81 


28* 


81 


35 


41 


81 


36 


80 


85* 


86 


41 


86 


87 


82 


87 


85 


88 


34 


86 


83 


37 



January 

Fehm&ry . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December.. 



January 

February .. 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December.. 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December.. 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



1900. 



1901. 



1902. 



1903. 



1904. 
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FLAXSEED. 
Flax crop of countries named, 1901-1903. 



Country. 


Seed. 


Fiber. 


1901. 


1902. 


1903. 


1901. 


1902. 


190S. 


United States 


Bu9hds. 

026.000.000 

275.000 

165,000 

15,362,000 


Btuhd*. 

29,286,000 
682,000 
152,000 

14.371,000 


BuBhOi. 

27,801.000 
682.000 
160.000 

80,076,000 


Pounds. 


Pounds. 


Pounds. 


Manitoba 








Mexico . . 








Anrentina 
















Total America 


40,792,000 


44.390,000 


68,109.000 
















Ireland 








29,736,000 
63,162.000 
18,387,000 
25,538,000 
64.683,000 
41,917,000 


26,182,000 
63,162,000 
19.234.000 
24,280,000 
39,624,000 
41.917.000 


19.327.000 


Sweden 


60,666 
389,000 
280,000 
611.000 


a60,000 
884,000 
266,000 
450.000 


a60,000 

862,000 

272,000 

a500,000 


68,162.000 


Netheriands 


18,497,000 


Belgium 


24.790.000 


France 


047,000,000 


IXaXjc 


41,917,000 












Austria 


1.131,000 
162,000 
23,000 


1.034.000 
173.000 
26,000 


1.120.000 

a 170, 000 

a 24, 000 


122,267,000 
13,461,000 
8,684,000 


113.508,000 
18.633.000 
8.803,000 


103,848,000 


Hungary 


al5,000,000 


Croatia-Slavonia 


a8, 000. 000 


Total Austria- 
Hungary 


1,816.000 


1,233,000 


1,314,000 


144,412,000 


140,844,000 


126,848.000 


Roumania 


654.000 

23,000 

«11,000 

16.227.000 


1.005,000 

23.000 

«11,000 

20,173.000 


2,064,000 

23,000 

« 11, 000 

17,997,000 


1,433,000 

2,116,000 

882,000 

728,044.000 


1484,000 

2,116,000 

2,847.000 

1,165,098,000 


12,267.000 


Bulgaria tf 


2,116.000 


Servia 


1.881,000 


Russia / 


1,008,641,000 






Total Europe .... 


18,471,000 


23.605.000 


22,608,000 


1,050.260,000 


1,468.788,000 


l.Wl. 426.000 


British India 


13,041,000 
10,000 


14,077,000 
10,000 


19,263.000 
10,000 








Algeriao 


















RECAPITULATION. 



America 


40.792.000 

18,471,000 

13.041,000 

10.000 


44,390,000 

23,605,000 

14,077,000 

10,000 


68.109,000 

22,608,000 

19,263,000 

10,000 








Europe 


1,060.260,000 


1,468,788,000 


1,901,426,000 


British India 




Algeria 
















Total 


72,314,000 


82,082,000 


99,986.000 


1,050,260,000 


1,468,788,000 


1,801, 426, (KM 







a Commercial estimate. 6 Average, 1898-1900. o Average, 1892-1896. <t Average, 1897-1899. 

«1897 figures. /Includes Poland. 

Acreage, production, and txilue of flaxseed in the United States in 1904, by Slates. 



SUtes. 


Acreage. 


Average 

yield per 

acre. 


Production. 


Average 
farm 
price. 

Dec. 1. 


Average 

value per 

acre. 

Dec. 1. 


Farm value, 
Decl. 


Wisconsin 


Acres. 

25.442 

637,356 

65,037 

24,342 

95,065 

12,327 

207,256 

1,233,792 

9,334 

23,729 

2,231 

1,022 

20,402 

6,240 


Bushels. 
12.2 
10.8 
10.6 
6.0 
6.0 
7.0 
10.0 
10.6 
8.0 
10.7 
12.0 
12.6 
12.0 
6.0 


Busheis. 

310,392 

6,803,446 

682,888 

146.062 

570,330 

% 86,289 

2,072,560 

13,078,196 

74,672 

253,900 

26,772 

12,775 

244,824 

37,440 


Omto. 
112 
101 
98 
97 
93 
100 
98 
99 
95 
86 
122 
106 
99 
102 


Dollars. 

13.66 

10.91 

10.29 

6.82 

6.68 

7.00 

9.80 

10.49 

7.60 

9.09 

14.64 

18.25 

11.88 

6.12 


Dollars. 
347,639 


Minnesota 


5,861.479 


Iowa 


669,230 


M issouri 


141,670 


Kansas 


530.40? 


Nebraska 


» » 


South Dakota 


2,081.109 


North Dakota 


12,947.418 


Montana 


70,988 


Idaho 


215,815 


Oregon 


82,662 


Cahfornia 


13,643 


Oklahoma 


242, 37« 
38,18i 


Indian Territory 






United States 


2,263,665 


10.8 


23,400,634 


99.8 


10.26 


28,228.786 
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Monthly average prices of flaxseed in Chicago,<^ 
[Gents per bushel.] 



Month. 



January 112| 

February 120 

March ' 119i 

April 1144 

May 1071 

June I 109 

July j 107 

August 94| 



September . 
October — 
Noyember . 
December.. 



Yearly average . 



1011 
102 
108) 
128J 



1104 



18M. 1895. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 1908. 1904. 



1371 

1384 
1344 
126 
1314 
188) 
128i 
12.^1 
13^ 
145 
1464 
1454 



136 



1401 
141i 
140 
1404 
147) 
1491 
133 
107) 
971 
94| 
924 
93 



1234 



90) 
88 
901 
86 
79i 
73 
681 

7o; 

74i 



804 



761 

76) 

78) 

751 

77J 

774 

83 

103i 

103i 

99i 

106i 

113* 



124 

126 

120) 

124 

131 

113 

96) 

89 

89) 

984 

101) 

108) 



1104 



1154 

117 

1194 

1184 

109) 

1054 

100) 

1084 

112) 

1234 

133) 

145 



117) 



152 

169 

1624 

1704 

178 

177 

165 

141 

1504 

166) 

172 

1624 



163A 



1664 

168 

1674 

161 

1694 

179 

1844 

1624 

152 

1494 

1464 

149} 



1624 



1664 
1684 
1684 
1724 
1684 
166 
155 
146 
136) 
1214 
118 
1194 



150) 



119 
117 
1114 
109 
112) 
106 
964 
99 
1014 
964 
96 
964 



105 



106 

1131 

112 

1074 

1044 

104 

118 

121 

1184 

1124 

118) 

1181 



1124 



a This table exhibits average cash prices for the past twelve years. The monthly prices are the 
means between the lowest and highest prices for eacn month, and the yearly prices are the averages 
of the monthly averages. 

Wholesale prices of flaxseed per bushel in leading cities of the United States^ 1900-1904. 



Date. 



8t. Louis. 



Prime. 



Low. 



High. 



Cincinnati. 



Low. 



High. 



Chicago. 



No. 1. 



Low. 



High. 



Milwaukee. 



Low. 



High. 



Duluth. 



Low. 



High. 



1900. 

January 

February ... 

March 

April 

May 

June 

July 

August 

September . . 

October 

November . . 
December. . . 



1901. 

January 

February ... 

March 

April 

May 

June 

July 

August 

September . . 

October 

November .. 
December... 



1902. 

January 

February .... 

March 

April 

May 

June 

July , 

August 

September . . . 

October 

November .. 
December.... 



1908. 

January 

February ... 

March 

April 

May 

June 

July 

August 



$1.45 
1.52 
1.67 
1.62 
1.62 
1.66 
L35 
L25 
1.42 
1.46 
1.60 
1.62 



L50 
L58 
1.50 
1.49 
1.56 
1.67 
1.50 
1.37 
1.37 
1.88 



SI. 50 
1.58 
1.62 
L70 
1.65 
1.58 
1.60 
1.46 
1.564 
1.76 
1.78 
1.62 



1.72 
1.72 
1.60 
1.62 
1.67 
1.68 
1.65 
1.65 
1.88 
1.48 



1.60 

1.50 

1.41 

1.324 

L22 

1.12 

1.11 

1.11 



1.12 

1.10 

1.06 

1.06 

L07 

.96 

.91 

.91 



1.66 

1.60 

1.50 

1.46 

1.88 

L25 

1.144 

1.14 



1.17 
1.14 
1.12 
1.08 
1.17 
1.08 
.96 
1.00 



SI. 00 
1.00 
1.00 
1.00 
1.20 

'1.20 
1.20 
1.20 
L20 
1.30 
1.30 
1.30 



1.30 
1.80 
1.35 
1.20 
1.20 
1.20 
1.30 
1.30 
L26 
1.28 
1.25 
1.30 



1.80 
1.80 
1.80 
L30 
1.30 
1.25 
1.30 
1.25 
1.25 
1.25 
1.26 
1.26 



L30 
1.80 
1.30 
1.10 
1.00 
1.00 
1.00 
1.00 



$1.00 
1.00 
1.00 
1.20 
1.20 
1.30 
1.30 
1.20 
1.30 
1.80 
1.30 
1.45 



L46 
1.50 
1.60 
1.50 
1.20 
1.30 
1.30 
L40 
1.35 
1.26 
1.30 
1.80 



1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.40 
1.80 
1.26 
1.26 
L26 
1.25 



1.30 
1.80 
1.80 
1.80 
LIO 
1.00 
1.00 
1.00 



$L48 
L68 
1.60 
1.66 
1.76 
1.74 
L50 
1.32 
1.414 
L474 
1.60 
L684 



L66 

1.60 

1.52 

1.52 

1.644 

L70 

1.79 

1.40 

1.38 

1.41 

1.40 

1.884 



1.58 
1.68 
L63 
1.65 
1.58 
1.54 
1.36 
1.37 
1.254 
1.15 
1.13 
1.14 



1.14 

1.12 

1.06 

1.06 

1.08 

.98 

.90 

.93 



$1.66 
1.60 
1.66 
1.76 
1.80 
1.80 
1.80 
1.50 
1.594 
1.86 
L84 
1.71 



1.77 
1.76 
1.63 
1.70 
1.74 
1.88 
L90 
1.86 
1.66 
1.58 
1.524 
1.61 



1.73 
1.74 
1.74 
1.80 
L79 
1.76 
1.74 
1.65 
1.46 
L28 
1.23 
1.26 



1.24 

1.22 

1.17 

1.12 

1.174 

1.14 

1.024 

1.05 



$L42 
1.60 
1.46 
L614 
1.65 
1.724 
1.42 
1.30 
1.424 
L484 
1.60 
1.64 



1.46 
1.60 
1.46 
1.45 
1.55 
L35 
1.75 
1.48 
1.40 
1.44 
1.40 
1.39 



1.61 
1.66 
1.68 
1.74 
1.76 
1.73 
1.43 
1.40 
1.25 
1.19 
1.18 
L20 



1.21 
L16 
1.00 
1.09 
l.U 
1.014 
.954 
.97 



$1.56 
1.60 
1.66 
L78 
1.80 
L80 
1.80 
1.42 
1.75 
1.86 
1.82 
1.68 



L76 

1.75 

1.634 

1.70 

1.75 

1.88 

1.88 

1.83 

1.65 

1.63 

1.524 

1.61 



1.73 
1.73 
1.74 
1.80 
L79 
1.76 
1.74 
1.65 
1.45 
1.28 
1.23 
L25 



1.24 

1.22 

1.17 

L114 

1.174 

L14 

1.024 

1.06 



$1.40 
1.61 
L66 
L64 
1.70 
1.80 
1.40 
1.284 
1.43 
1.484 
1.594 
1.60 



1.67 

1.69 

L634 

1.544 

L67 

1.66 

1.76 

1.44 

1.89 

1.38 

1.844 

1.^4 



1.56i 
1.65 
1.65 
1.72 

1 .70 
1.60 
1.35 
1.35 
L244 
L15J 

LI 64 
1.16 



L144 
Lll) 
1.07) 
L08) 
1.101 
.994 
.96 
.96) 



$1.50 
1.614 
1.64 
1.73 
1.80 
1.80 
L80 
1.44 
1.69 
1.87 
L864 



1.78 

1.72* 

L61 

L764 

1.78 

1.88 

L88 

L76 

L62 

L64 

1.494 

1.66i 



L714 

1.72 

1.74 

1.78 

L77 

1.764 

1.66 

1.50 

1.47 

L27| 

1.20 

1.214 



1.20 

1.164 

L184 

Lll 

L16 

1.18 

LOOl 

LQ14 
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WhoUsale prices of flcLtseed per buihd in leading cities of the United States, 1900- 

1904 — Con ti nued . 





8t. Louis. 


Cincinnati. 


Chicago. 


Milwaukee. 


Dulnth. 


Date. 


Prime. 


Low. 


High. 


No 


. 1. 


Low. 


High. 


Low. 


High. 




Low. 


High. 


Low. 


High. 


1903. 
September 


$0.92 
.86 
.86 
.874 

.924 

1.06 

L04 

.96 

.96 

.97 

.98 

1.184 

1.08 

1.06 

1.07 

1.12 


$1.00 
.93 
.89 
.904 

1.07 
1.084 
L06 
L06 
.984 
.98 
1.154 
1.18 
1.184 
1.10 
Ml 
1.16 


$1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
LOO 
1.00 
LOO 


$1.00 
LOO 
LOO 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 


$0.94 
.89 
.90 
.904 

.97 
L09 

L02 
L164 
L09 
L07 
L08 
Lll 


$L09 
L084 
LOO 
L024 

L19 

L184 

L164 

L16 

L094 

L06 

L24 

L264 

L28 

L18 

L194 

L26 


$0.99 
.944 
.94 
.974 

1.034 

L16 

L13 

L06 

L064 

L064 

1.074 

L28 

L24 

L14 

L16 

1.19 


$1.09 
L04 
LOO 
L014 

L19 

L184 

L164 

1.144 

LIO 

L084 

1.24 

L264 

L28 

1.184 

L194 

L26 


$0.99 
.92 
.934 
.951 

L014 
L134 
L14 
1.05 
L05 
1.07 
1.094 
L28 

Lm 

L14 

L18 


$1.09 


October 


1.021 


November 


LW 


December 


1 00 


1904. 
January 


1.17 


February 


1.17 


March 


L16* 
L15| 
LOS 


April 


May.:::.:..:::::::: 


June 


1.091 


July 


1.24 


August 


L264 
1.28 


Ben tern ber . . 






October 






L17i 


November .. 






December 















RICE. 
Acreage, production, and value of rice in the United Stales in 1904, by States. 



states. 


Acreage. 


Average 

yield per 

acre. 


Production. 


Average 
farm 


Average 
value 

per acre, 
Dec.L 


Farmyaloe, 
Dec.L 


North Carolina 


Acres. 

1.800 

83.300 

9.000 

3,706 

i;966 

1.644 

376.600 

234,200 


Bushels. 
32.4 
25.0 
26.0 
28.0 
34.8 
26.7 
30.4 
36.6 


Btuheis. 

68.820 

832.600 

234,000 

103.768 

68,069 

89.681 

11,445.600 

8,814.100 


OaUs. 
79 
67 
66 

96 
99 
99 
66 
66 


Dollars. 
26.60 
16.76 
17.16 
26.88 
34.46 
26.44 
19.76 
23.43 


Dollars. 
46,078 


South Carolina 


667,775 


Georg^ 


164,440 


Florida 


99,617 


Alabama 


67,388 


Mississippi 


89.284 


Louisiana 


7,489,640 


Texas 


6,487,906 






United States 


662.006 


31.9 


21,096,038 


66.8 


;20.96 


13,891,628 







Wholesale prices of rice per pound, 1900-1904- 



Date. 



New York. 



Domestic 
(good). 



Low. 



High. 



Cincinnati. 



Prime. 



Low. 



High. 



Memphis. 



Not daased by 
name. 



Low. High 



New Orleans. 



Low. High. 



1900. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1901. 

January 

February 

March 

April 



Cents. 
41 
41 
4} 
41 

II 

41 
41 
41 
41 
41 
6 



CerUs. 


OenU. 


4i 


64 


41 


64 


41 


64 


41 


64 


Jl 


64 


64 


41 


64 


41 


64 


il 




64 


6 


64 


6 


64 


6 


64 


6 


H 


W 


8 



Cents. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



OenU. 
3 
3 
34 
81 
8 
8 
8 
8 
84 
4 
4 
8i 



Cents. 
7 
7 
7 

?♦ 

74 

74 

74 

74 

74 

7 

74 



Cents. 
81 
81 
81 
81 
81 
44 
44 
4i 

ii 

4| 



Cents. 

64 
61 

6| 



H 

6 
6 

6 
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Whole&dle prtces of rice per pound, 1900-1904 — Continued. 



Date. 



1901. 

May 

June 

July 

August 

September 

October 

November 

December 

1902. 

January 

February 

March 

April 

May 

June 

July 

Auguist 

September 

October 

November 

December 

1908. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1904. 

January 

February 

March 

April 

May : 

June 

July 

August 

September 

October 

November 

December 



New York. 



Domestic 
(good). 



Low. 



Onto. 
41 



High. 



Cents. 

11 

5 
6 
6 
6 



n 



Cincinnati. 



Prime. 



Low. High. 



Cent*. 
H 
54 

5* 

5i 
bi 
6i 



Cents. 
6* 
64 
64 
64 
64 
64 
64 
64 



Memphis. 



Not claased by 
name. 



Low. 



CenU. 



High. 



CenU. 



New Orleans. 



Low. High. 



Cents. 



Cents. 



SUGAR. 
Sugar production of countries namedy 1900-1901 to 190jht906.<^ 



Ck)untrie8. 



1900-1901. 



1901-1902, 



1902-1903. 



1903-1904. 



1904-1906. 



CANE SUQAR. 

United States: 

Louisiana 

Porto Rico 

Hawaiian Islands 

Cuba 

British West Indies: 

Trinidad, exports 

Barbados, exports 

Jamaica 

Antigua and St. Kitts . . 



Tons. 
270.838 
80,000 
821,462 
685,856 

52,673 
55,360 
17,059 
21,579 



Tom. 
321,676 
85,000 
817,609 
850,181 

52,673 
46,815 
15.843 
19,000 



Tons. 
800,000 
85.000 
891,062 
998,878 

42,679 
88,179 
18,772 
18.000 



Tons. 
215.000 
180,000 
828,103 
1.040.228 

44,058 
68.081 
14,256 
19.000 



Tons. 
330,000 
155,000 
312,000 

1,176,000 

28,000 
42,000 
18,000 
19,000 



a Cane-sugar production and United States beet-sugar production from WiUett & Gray (in tons of 
2»240 pounds); European beet«ugar production from Licht (in metric t "^ 



: tons of 2,204.622 pounds). 
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Sugar production of countries namud^ 1900-1901 to 1904-1905 — Continued. 



Countries. 


1900-1901. 


1901-1902. 


1902-1908. 


1903-1904. 


1904-1906. 


CANi suQAE— continued. 

French West Indies: 

Martinique, exports 


1\m$. 
89,750 
89.000 

13.000 
45,000 
15,000 
95,000 

9,000 
5.000 
8.500 
4.000 

84.659 

18,000 

3,000 

135,000 

114,252 

308,011 


84,942 
41,000 

13,000 

45,000 

15,000 

108,110 

5,000 
4,600 
3,000 

128,967 
12,760 
8.000 
188,000 
135,000 
349,068 


Tnu, 
29.085 
88,000 

18,000 
46,000 
12,000 
112,679 

8,000 
6,000 
4.600 
8.000 

121.570 
18,046 
8,000 
140.000 
180.000 
187,600 


Tbns. 
28,926 
86,000 

13,000 

45.000 

13,000 

107.647 

7,640 
6.300 
4.235 
8,275 

U3,282 
13,000 
3,000 
140.000 
142.895 
197.000 


TbM. 
^000 


Guadeloupe 


S6id66 


Danish \?est Indies: 

St. Croix 


11.000 


Haiti and Santo Domingo 


45,000 


Lesser Antilles (not named abore) 

Mexico 


18.000 
115,000 


Central America: 

Guatemala 


8.000 


San Salvador 


7,000 


Nicaragua 


4.600 


CoetaRica 


3.500 


South America: 

British Guiana (Demarara), exports. . 
Dutch Guiana (Surinam) 


100,000 
13,000 


Venezuela 


8.000 


Peru, exports 


140,000 


Argentina 


126.560 


Braxil 


190,000 






Total America 


2.380.899 


2,742,854 


2,768,900 


2,717,824 


2,919,660 






Asia: 

British India, exports 


15,000 
709.928 
55,400 


15,000 

767,130 

78,637 


16,000 
842.812 
90.000 


15.000 
885,561 
60,000 


80,000 


Java 


1,006,900 


Philippine Islands, exports . - ^ - 


120,000 






Total Asia 


780,828 


860,767 


947,812 


960,661 


1,158,900 




Australia and Polynesia: 

Queensland . 


92.554 
19.000 
33.000 


120,858 
18.000 
31.000 


76,628 
21,000 
85,600 


91,723 
21,500 
60,000 


150 804 


New South Wajes 


20, ao 


Fiji Islands, exports 


66.000 






Total Australia and Polynesia 


144.554 


169.868 


188,126 


168.223 


226,604 


Africa: 

Egypt 


94,880 
175,267 
42.631 


98.000 
147,828 
88.096 


87,500 
160,849 
39,624 


90.000 

216,000 

41, 117 


90.000 


Mauritius 


140.000 


Reunion 


30,000 




Total Africa 


812.778 


278,926 


277,478 


846,117 


260,000 






"""^^ 


28.000 


28,000 


28,000 


28,000 


28.000 








8,646.059 1 4.080,106 


4,145,811 


4.286,726 


4.698,264 


BEIT 8COAB. 

Europe: 

Germany 


1.984.187 
1,094,043 
1,113,893 
918,838 
388,119 
178,081 
367,919 


2,806,013 

1,801,548 

1,123,546 

1,098,968 

324,960 

203,198 

393,236 


1,762,461 
1,057,692 
883,210 
1,266,311 
224,090 
102, 4U 
825,062 


1,927,681 
1,167,969 
804.306 
1.206.907 
206.446 
128,661 
441, U6 


1,675,000 


Austria 


698 000 


France 


626,000 


Russia 


940,000 


Belgium 


173,0011 
135,000 


Holland 


Other countries 


340,000 






Total Europe 


6,990,080 


6,760,478 


6.561,257 


6,874,968 


4,681,000 






United States: 

California 


25,451 
4,406 
7.680 
3,669 

24,533 
1,186 
888 
1,160 
5,982 
625 
1,839 


62,723 
6,660 

12,748 
4,049 

46,692 
2,455 
1,260 


71.120 
9.430 

16.987 
2,799 

48.848 
3,064 
2,026 


60,606 
8,669 

20,670 
4.479 

67,064 
3,125 
1.260 


41,540 
13.366 


Nebraska 


Utah 


25,274 
3,214 


New York 


Michigan 


46.659 


Minnesota 


S.S04 


Oregon 


2;s!» 


Illinois 


Colorado 


19,977 

857 

3,126 

2,689 


34,623 
1,641 
1,473 
8,463 


89,666 
2,218 
2,009 
4.911 
3,571 


49.606 
2,679 


Washington 


Ohio 


4, SIM 
9.696 


Wisconsin 


Idaho 




7 841 














76,869 


163.126 


195,468 


206,135 


209,722 




Total beet sugar 


6,066,989 


6.918,604 


6,756,720 


6.088.108 


4,890,722 




Total cane and beet sugar 


9,712,998 


10,993.709 


9,902.031 


10,318,626 


9,483,976 
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QuaniUy and value of sugar imported into the United States from the principal sources of 
supply during each fiscal year, from 1900 to 1904t indvMve. 

QUANTITY. 



VALUE. 



Cuba , 

Dutch East Indies 
Santo Domingo. . . 
British Guiana . . . 
British West Indies.. 
Philippine Islands. 

Peru 

Egypt 

Danish West Indies 

Brazil 

Canada 

Dutch Guiana 

Chinese Empire . . . 

Germany 

Austria- Hungary 

Mexico 

United Kingdom . . 

Netherlands 

Russia, European. . 

Belgium 

British East Indies . . 
British Africa: 

East Africa... 

Other 

Hawaii 

Porto Rioo 

Other countries... 

Total 



DoUara. 

32,416,845 

14,824,584 

2,448,786 

3,348,289 

8,428,477 

474,448 

1,687,079 

1,255.688 

497,046 

2,665,195 

155,983 

308,778 

111,350 

6,597,699 

1,781,332 

45,184 

171,119 

192,085 

176,317 

418,006 

40,989 

I 131,832 

«20,392,150 

« 2, 449, 616 

226,054 



77,960,919 



Dollars. 

18,243,644 

24,170,081 

3,365,061 

3,779,398 

4,603,409 

925,335 

1,444,784 

1,843,077 

644,985 

1,693,588 

94,809 

375,683 

125,986 

12,846,734 

2, 132, 790 

41,082 

228, 447 

4,151 

22,993 

353,699 

203,610 

576,585 

20, 392, 150 

2,449,616 

289,327 



100,250,974 



Dollars. 

26,878,690 

16,965,511 

2,959,067 

4, 803, 479 

6,068,565 

103,867 

2,702,180 

1,653,695 

460,694 

6,347,503 

108,187 

882.876 

229,795 

15,656,811 

8,727,094 

35,994 

431,959 

718,422 

829, 401 

1, 724, 724 



80,076 



1,270 



90,487,800 



Dollars. 

18,205,411 

12,325,518 

2,061,977 

3,372,104 

8,226,575 

188, 159 

1,910,311 

1,351,038 

377, 681 

4,908,735 

123,441 

349,242 

63,429 

8,697,234 

2,288,647 

9,408 

192,945 

232,963 

29,193 

11,607 

1,383 



Dollars. 

42,714,079 

13,251,816 

2,107.428 

3,333,032 

8, 186, 172 

270, 729 

1,617,514 

1,014,831 

705,687 

1.176,049 

256,894 

301,236 

13,640 

1,870,305 

677,836 

103,489 

2,241 

4,888 



346 



131,258 



65,061,097 



72,088,978 



Dollars. 

66,547,403 

,7,409,996 

1,750,145 

1.428,483 

1,092,663 

884,160 

860,605 

416,651 

396.384 

200,102 

196,633 

184,902 

123,900 

117,410 

80,898 

36,998 

4 



241,071 



71,916,753 



78.68 

10.80 

2.43 

1.99 

1.52 

1.23 

1.20 

.58 

.65 

.28 

.27 

.19 

.17 

.16 

.11 

.05 



.84 



100.00 



a Statistics for 1900 only. 



b No longer in the returns of foreign trade. 



Digitized 



by Google 



696 



YEABBOOK OF THE DEPABTMENT OF AGBICULTUBE. 



Production of beet and cane sugar in the United States, o 



Yean. 


Beet. 


Cane 
(Louisi- 
ana). 


Total.6 


1 

Yeaw. 


Beet. 


Cane 
(Louisi- 
ana). 


Total.* 


1883-84 


636 

958 

600 

800 

256 

1.861 

2.203 

3.459 

6.866 

12.018 

19,950 


Tons.c 
128.448 

94,876 
127,958 

80,859 
167,971 
144.878 
180.418 
215,844 
160,937 
217.525 
266.836 


Toni.e 
128.978 

96,829 
128,656 

81,669 
158,226 
146.739 
182,616 
219.808 
166,293 
229,643 
285.786 


1894^95 


20.092 
29,220 
87.686 
40.306 
82.471 
72.972 
76,880 
163, 126 
196.463 
208.135 
209.722 


TOM.C 

317.834 
237.721 
282,009 
810,813 
248,668 
142.486 
270.888 
321,676 
829,227 
215,000 
830.000 


S37.426 


1884-85 


1896-96 


266,941 


1885->;6 


lS96-97....^. 

1897-98 


319,645 


Ih86-S7 


350.711 


1887-H8 


1898-99 


281.129 


lJW.S-89 


1899-1900 


216.457 


1889-90 


1900-1901 


347,197 


1890-91 


1901-2 


4JM.802 


1891-92 


1902-3 


624,690 


1892-93 


1908-4 


423,136 


1893-94 


1904^ 


639.722 









a Data as to beet sugar are obtained from the following sources: For 1899-1900. from the Twelfth 
Census: for 1897-98, from a special report of the Department of Agriculture; and for other years from 
Willett and Gray. Data as to cane sugar are from the following sources: For 1889-90. 1898-99. and 
1899-1900, from the Eleventh and Twelfth censuses; for 1903-4 and 1904-6, from Willett and Gray; 
for other years, from Bouchereau's Annual Louisiana Sugar Reports (the figures for 1892-93 being 
taken from his revised statement). 

b These figures do not include cane sugar produced outside of Louisiana; In 1889-00 such sugar 
amounted to 4,089 tons, and 1899-1900 to 1,510 tons. 

cTons of 2,240 pounds. 

BEANS. 
WhoL'sale prices of beans per bushel in leading cities of the United Stales^ 1900-1904, 



Date. 



1900. 

January 

February ... 

March 

April 

May 

June^ 

July 

August 

September.. 

October 

November .. 
December... 



1901. 

January 

February 

March 

April 

May 

June 

July 

August 

September . . , 

October 

November .. 
December..., 



1902. 

January 

February ... 

March 

April 

May 

June 

July 

August 

September.. 

October 

November .. 
December. . . 



New York. 



Pea. 



Low. High. 



|1.86t 
L96 
1.90 
L90 
1.861 
1.80 
1.80 
1. 75i 
1.79 
L95 
1.91 
2.14 



2.25 
2.20 
2.00 
2.00 
1.974 
L95 
2.074 
2.30 
2.25 
2.06 
1.96 
1.96 



1.76 
1.66 
L60 
1.50 
1.75 
1.60 
1.65 
1.96 
L90 
1.92^ 
2.80 
2.26 



$2,061 
2.18 
2.11 
2.16 
2.25 
2.25 
2.2U 
2.08 
2.07J 
2.10 
2.06 
2.17 



2.85 
2.271 
2.26 
2. 124 
2.10 
2.124 
2.25 
2.774 
2.75 
2.80 
2.05 
2.00 



2.00 

1.80 

1.75 

1.824 

L85 

L70 

2.00 

2.06 

1.95 

2.45 

2.46 

2.87i 



Cincinnati. 



Pea. 



Low. 



12.26 
2.40 
2.20 
2.10 
2.00 
2.46 
2.46 
2.45 
2.10 
2.10 
2.10 
2.10 



2.60 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
8.00 
2.60 
2.60 
2.60 



2.60 
2.60 
2.60 
2.80 
2.30 
2.30 
2.80 
2.30 
2.30 
2.26 
2.20 
2.25 



High. 



12.40 
2.40 
2.40 
2.16 
2.65 
2.65 
2.65 
2.66 
2.65 
2.26 
2.26 
2.26 



2.66 
2.60 
2.60 
2.40 
2.40 
2.40 
2.40 
3.00 
3.00 
3.00 
2.75 
2.76 



2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.40 
2.40 



Chicago. 



Pea. 



Low. High. 



$L70 
1.90 
1.90 
L90 
1.90 
1.90 
1.90 
1.90 
1.76 
1.66 
L68 
1.70 



1.76 
L80 
.90 
1.26 
L26 
1.50 
1.60 
2.10 
L66 
1.66 
1.60 
L69 



1.40 
L40 
1.20 
.85 
1.60 
1.50 
1.60 
L60 
1.60 
1.78 
2.15 
2.16 



$2,124 
2.10 
2.10 
2.20 
2.18 
2.16 
2.15 
2.16 
2.26 
L90 
1.87 
2.10 



2.20 
2.10 
2.02 
L97 
1.90 
2.06 
2.60 
2.80 
2.80 
2.00 
L92 
1.87 



1.88 
1.76 
1.66 
1.80 
1.85 
1.70 
L90 
1.96 
1.00 
2.49 
2.80 
2.80 



Detroit. 



Pea. 



Low. High 



$1.78 
1.98 
2.00 
2.00 
2.08 
2.10 
2.10 



$2.05 
2.05 
2.00 
2.08 
2.10 
2.10 
2.10 



Not quoted. 



1.86 
L70 
1.70 
LOO 



L86 
1.94 
L80 
L80 
1.74 
L76 
L86 
2.40 
2.40 
1.68 
L66 
L72 



LOO 
L68 
L28 
L28 
L56 
L48 
L60 
L63 
1.76 
1.70 
L66 
L74 



L70 
L84 
L90 
2.08 



2.15 
2.00 
L88 
L90 
L80 
L95 
2.40 
2.40 
2.40 
L92 
L85 
LSI 



L79 
L62 
L51 
L62 
L75 
L60 
LOO 
LOO 
L85 
LOS 
L88 
L81 



San Francisco. 



Small white, 
per cwt. 



Low. 



$2.85 
3.15 
8.15 
8.40 
3.40 
3.25 
8.40 
8.60 
8.76 
3.60 
8.90 
4.00 



8.60 
8.76 
3.60 
3.75 
8.70 
8.60 
8.40 
2.00 
2.05 
2.00 
2.50 
2.80 



4.40 
4.40 
4.35 
8.30 
3.60 
8.60 
8.60 
8.80 
8.70 
4.10 
4.20 
4.25 



High. 



$3.00 
3.25 
8.85 
3.60 
3.50 
3.40 
3.60 
8.65 
4.00 
3.75 
4.00 
4. SO 



4.70 
4.00 
4.90 
4.95 
4.95 
4.90 
6.00 
4.95 
4.26 
6.00 
8.50 
3.25 



4.66 
4.60 
4.40 
3.60 
3.80 
3.86 
8.85 
4.10 
8.90 
4.35 
4.60 
4.55 
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Wholesale prices of beans per bushel in leading cities of the United States^ 1900-1904 — 

Continued. 





New York. 


Cincinnati. 


Chicago. 


Detroit. 


San Francifico. 


Date. 


Pea. 


Pea. 


Pea. 


Pea. 


Small white, 
per cwt. 




Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


1903. 
January 


$2.85 
2.824 
2.20 
2.00 
2.16 
2.80 
2.274 
2.15 
2.25 
2.15 
2.10 
2.05 

1.974 

1.76 

1.80 

1.76 

1.75 

1.60 

1.60 

1.50 

1.80 

1.50 

1.50 

1.70 


$2,374 
2.40 
2.80 
2.25 
2. $5 
2.35 
2.32) 
2.27J 
2.40 
2.40 
2.25 
2.16 

2.06 
2.20 
2.20 
1.974 
2.074 
1.90 
1.824 
1.824 
1.80 
1.90 
1.824 
1.80 


Na 
$2.40 
2.26 
2.80 
2.16 
2.16 
2.15 
2.15 
2.16 
2.16 
2.16 
2.15 
2.06 

2.05 
2.05 
2.06 
2.05 
2.06 
2.06 
2.05 
2.05 
2.06 
2.05 
1.80 
1.80 


^^$2.50 
2.50 
2.40 
2.40 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.26 
2.26 

2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
1.90 
1.90 


$1.26 
L20 
1.26 
.90 
.90 
L26 
1.20 
1.15 
L60 
1.05 
1.05 
1.85 

1.00 
1.25 
1.25 
1.00 
1.10 
1.10 
1.10 
LIO 
.90 
.90 
1.10 
L20 


$2.40 
2.30 
2.26 
2.20 
2.80 
2.85 
2.23 
2.26 
2.50 
2.25 
2.16 
2.00 

1.90 
2.05 
2.05 
1.85 
1.80 
1.78 
1.70 
L65 
1.65 
L76 
1.70 
1.70 


$2.24 
2.10 
2.10 
1.88 
2.07 
2.20 
2.10 
1.91 
2.10 
1.90 
1.90 
L82 

1.75 
1.74 
1.70 
1.70 
1.70 
1.60 
1.60 
1.61 


$2.35 
2.28 
2.16 
2.10 
2.35 
2.25 
2.21 
1.96 
2.35 
2.28 
2.00 
• L90 

1.77 
1.98 
1.96 
1.80 
1.87 
1.70 
1.61 
1.78 


Small 
$2.90 
2.90 
3.00 
3.00 
2.90 
3.00 
3.00 
8.00 
2.86 
3.00 
2.76 
2.40 

2.75 
2.80 
2.86 
2.90 
2.95 
2.90 
2.75 
2.75 
2,75 
2.76 
2.75 
2.76 


white. 
$8.40 


Febmary 


3.36 


March 


3.30 


April 


3.30 


M^y 


3.26 


June 


3.25 


July 


3.26 


Au^rust 


3.20 


September 


3.26 


October 


3.25 


November 


3.15 


December 


3.00 


1904. 
January 


3.00 


February 


3.00 


March 


3.10 


April 


3.16 


May 


3.10 


June 


3.06 


July 


3.00 


August 


3.00 


September 


3.10 


October 


i.65 
1.58 
1.68 


i.72 
1.64 
1.62 


3. 324 


November 


3.30 


December 


3.30 







CLOVER SEED. 
Wholesale prices of clover seed per 100 pounds {60 pounds to the bushel), 1900-1904- 





Cincinnati. 


Chicago. 


Toledo. 


Detroit. 


Date. 


Prime (per 
bushel). 


Poor to choice. 


Poor to choice 
(per bushel). 


Per bushel. 




Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


1900. 
January. 


$4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.25 
4.25 
4.80 
6.00 
6.00 
6.00 

5.50 
5.75 
6.00 
5.80 
5.80 


$4.60 
4.50 
4.65 
4.66 
4.20 
4.60 
4.60 
6.20 
6.76 
6.00 
5.70 
6.70 

6.25 
6.60 
6.40 
6.40 
6.00 


$5.00 
6.00 
6.00 
4.00 
4.00 
4.60 
4.60 
4.00 
6.00 
5.00 
6.00 
4.00 

4.00 
6.00 
5.00 
6.00 
4.00 
5.00 
6.00 
7.00 
4.50 
4.50 
5.00 
6.00 

7.00 
6.60 
6.00 
4.00 
5.50 


$8.40 
8.50 
8.50 
8.10 
7.50 
8.00 
8.00 
10.25 
10.25 
10.75 
10.25 
10.50 

n.00 
11.60 
11.15 
11.00 
10.75 
9.50 
10.00 
10.26 
10.40 
8.75 
9.25 
9.50 

10.00 
9.70 
9.00 
8.35 
8.35 


$6,574 
5.55 
5.20 
4.95 
5.00 
5.10 
5.60 
6.40 
6.10 
6.50 
6.15 
6.60 

Pri 
7.10 
6.80 
6.55 
6.50 


$6.80 
6.80 
5.674 
5.15 
6.00 
5.30 
6.60 
6.20 
6.10 
7.85 
6.40 
6.874 

me. 
7.86 
7.40 
6.75 
6.75 


$6.60 
6.50 
6.20 
4.80 
4.80 
4.90 
6.10 
6.75 
6.55 
6.65 
6.75 
6.70 

6.90 
6.75 
6.50 
6.60 
6.00 
6.00 
6.00 
5.85 
5.15 
6.15 
6.40 
6.66 

5.70 
5.55 
5.10 
4.90 
6.00 


$6.76 


February 


5.76 


March .'. 


6.60 


April 


6.06 


May!:::::.:;:::::..:::::::::.::.::.. 


4.90 


June 


6.36 


July 


6.86 


August 


6.56 


September 


6.90 


October 


7.10 


November 


6.90 


December 


6.80 


1901. 
January r 


7.80 


February •• 


7.85 


March 


6.80 


April 


6.65 


May.::...: :...:... 


6.30 6.574 
6. 40 6. 50 


6.50 


June 


6.00 


July 






6.20 
5.80 
5.15 
5.15 
5.40 
5.624 

4.25 
4.96 
4.30 
8.90 
3.90 


6.60 
6.60 
5.90 
5.60 
5.65 
6.90 

6.15 
5.80 
5.65 
5.80 
5.224 


6.25 


August 


6.00 
4.85 
4.60 
4.60 
4.75 

Per 100 
8.66 
8.66 
8.00 
7.10 
6.85 


6.00 
6.80 
6.10 
5.25 
6.60 

sounds. 
9.60 
9.20 
9.20 
8.85 
7.60 


6.60 


September 


6.90 


October 


5.60 


November 


6.66 


December 


5.90 


1902. 

January ..,..,- r - r . , . ^ . r-r-rr--r 


6.10 


February 


6.80 


March 


6.55 


April 


6.20 


Miv.::...:: : 


6.20 
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WhoUsaU prices of clover $eed per 100 pounds (60 pounds to the Imshel), 1900-1904 — 

Continued. 



Date. 



Cincinnmti. 



Prime (per 
bushel). 



Low. High. 



Chicago. 



Poor to choice. 



Low. High. 



Toledo. 



Poor to choice 
(per bushel). 



Low. 



High. 



Detroit. 



Per bushel. 



Low. High. 



June 

July 

August 

September . 

October 

November . 
December. . 



16.85 
«.85 I 
7.10 t 
7.10 I 
7.60 
7.50 
8.85 



r.ao 

7.60 
8.35 
8.35 
8.76 
0.20 
0.20 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 
October . . . . 
November . 
December. . 



1908. 



Per bushel. 



6.25 
6.00 
6.25 
6.00 
6.40 
6.40 



January 

February . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



1904. 



6.00 
5.25 
6.25 
5.25 



5.75 
6.75 
5.76 
5.50 
4.80 
4.80 
4.80 
4.80 
6.00 
6.60 
5.50 
5.50 



6.60 
6.50 
7.10 
6.90 
7.00 
6.00 



16.00 
6.00 
6.00 
7.00 
7.00 
8.00 
8.00 



8.50 
9.25 



5.70 
5.70 
5.60 
6.00 



6.25 
6.25 
6.90 
6.50 
5.00 
5.00 
5.00 
6.60 
6.60 
6.75 
6.60 
7.50 



5.00 
8.00 
8.00 
8.00 
8.50 
5.00 
6.00 
4.00 
6.00 



6.00 
6.00 
6.00 
7.60 
6.00 
6.00 
7.00 
8.00 
9.00 
7.00 
7.00 
7.00 



18.85 
8.40 
9.10 
9.50 
11.85 
11.15 
10.90 



n.90 
11.90 
12.50 
12.25 
12.60 
11.75 
12.50 
12.50 
11.00 
11.50 
ILOO 
n.25 



U.60 
n.25 
11.65 
11.00 
10.75 
10.76 
11.25 
12.76 
12.60 
12.25 
12.25 
13.00 



14.00 
4.10 
4.20 
4.25 
4.70 
4.76 
5.60 



4.40 
5.25 
4.00 
8.60 
4.00 
6.00 
6.40 
4.85 
4.00 
8.76 
8.40 
8.05 



8.10 
4.00 
2.60 
3.00 
8.00 
2.50 
8.00 
5.70 
8.60 
8.00 
8.30 
8.624 



95.25 
5.30 
5.60 
5.66 
7.00 
7.10 
6.85 



7.42i 
7.25 
7.42i 

i.m 

7.70 
6.75 
7.10 
7.10 
6.65 
6.80 
6.821 
7.05 



7.07i 

7.021 

7.15 

6.62i 

6.85 

6.25 

6.60 

7.60 

7.45 

7.521 

7.70 

7.95 



Not quoted. 
Not quoted. 
Not quoted. 



85.15 
5.15 
5.35 
5.60 



7.25 
7.00 
6.95 
6.60 
7.50 



85.90 
5.60 
6.65 
5.90 



7.80 
7.10 
7.40 
7.25 
7.50 



Not quoted. 
Not quoted. 
Not quoted. 
Not quoted. 



&45 
6.50 
6.80 



6.76 
6.75 
6.20 
6.20 
6.30 



6.90 
6.60 
6.96 



7.00 
6.90 
7.10 
6. 56 
6.36 



6.25 
6.50 
7.06 
7.80 
7.85 
7.70 



6.50 
7.60 
7. 45 
7.55 
7.65 
7.95 



TIMOTHY SEED. 
Wholesale prices of timothy seed per 100 pounds (45 pounds to the bus?iel)t 1900-1904* 



Date. 



Cincinnati. 



Per bushel. 



Low. 



High. 



Chicago. 



Per 100 pounds. 



Low. 



High. 



Milwaukee. 



Per 100 pounds. 



Low. 



High. 



January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November. . 
December . . 



1900. 



January.... 
February .. 

March 

April 

May 

June 

July 

August 

September . 
October . . . . 
November . 
December. . 



1901. 



$1.03 
1.03 
1.05 
1.07 
1.07 
1.07 
1.15 
1.85 
1.60 
1.70 
1.70 
1.70 



1.70 
1.85 
1.85 
l.«0 
1.80 



2.00 
2.30 
2.85 
2.50 
2.50 



$1.07 
1.12 
1.12 
1.12 
1.12 
1.12 
1.40 
1.80 
1.95 
2.00 
1.85 
1.85 



2.00 
2.05 
2.00 
L95 
1.85 



2.40 
2.40 
2.60 
2.65 
2.90 



$2.47|l 
2.40 
2.32A 
2.36 
2.40 
2.40 
3.00 
8.00 
3.90 
4.15 
4.20 
4.45 



4.60 
4.35 
4.00 
3.75 
8.35 
3.60 
4.30 
4.90 
5.20 
5.60 
5.75 
6.35 



$2.55 
2.55 
2.50 
2.47A 
2.55 
3.40 
3.40 
4.021 
4.60 
4.40 
4.56 
4.65 



4.774 

4.60 

4.40 

4.15 

3.90 

4.30 

5.25 

5.75 

5.70 

5.90 

6.35 

6.66 



$2.00 
2.00 
LOO 
1.90 
LOO 
2.00 
2.65 
2.75 
3.50 
3.50 
8.60 
3.50 



3.66 
4.00 
8.75 
8.50 
8.00 
8.00 
8.65 
8.75 
4.25 
4.25 
4.50 
5.00 



$2.60 
2.50 
2.65 
2.56 

2.m 

8,15 
S.25 
4.26 
4.50 
4.80 
4.20 
4.40 



4.60 
4.60 
4.40 
4.20 
4.00 
4.60 
6.25 
6.26 
5.26 
6.60 
6.00 
6.60 
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Wholesale prices of timothy seed per 100 pounds {46 pounds to the bushel), 1900-1904 — 

Ck>ntdnued. 



January ... 
February .. 

March 

April 

May 

June 

July 

Auiiut 

September . 

October 

November . 
December. . 



January ... 
February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



January ... 
February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



Date. 



1902. 



1908. 



1904. 



Cincinnati. 



Chicago. 



Per bushel. 



Per 100 pounds. 



Low. 



High. 



Low. 



Per 100 pounds. 



16.10 
6.10 
6.10 
6.40 



3.90 
3.80 



3.40 
8.40 



S8.40 
6.40 
6.40 
6.60 



4.40 
4.00 
8.65 
8.65 
3.65 



Per bushel. 



1.55 
1.55 
1.45 
1.35 
1.85 
1.85 



1.35 
1.25 
1.26 
1.20 



1.20 
1.25 
1.26 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.15 



1.70 I 

1.70 I 

1.65 

1.50 

1.60 

1.60 



L50 
1.50 
1.40 
1.40 



1.85 
1.36 
1.85 
1.85 
1.30 
1.30 
1.30 
1.85 
1.36 
1.25 
1.80 
1.80 



»6.00 
6.00 
6.00 
4.60 
5.00 
4.60 
4.50 
8.26 
2.00 
2.00 
2.00 
2.00 



2.60 
2.60 
2.00 
2.00 
2.00 
2.00 
1.75 
1.76 
2.60 
2.00 
2.00 
2.00 



2.00 
2.26 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.75 
1.76 
1.76 



High. 



Milwaukee. 



Per 100 pounds. 



Low. 



16.66 
6.60 
7.00 
7.10 
7.86 
6.35 
6.75 
6.76 
4.75 
4.20 
4.25 
4.25 



4.35 
4.36 
8.95 
8.70 
8.76 
4.00 
8.66 
8.40 
8.40 i 

8. mi 

8.00 I 
8.05 I 



8.25 
3.25 I 
8.25 
3.00 ] 
3.06 ; 

8.05 , 
8.25 

8.06 ! 
8.00 
2.75 
2.70 
2.72i 



$6.60 
5.50 
6.60 
6.00 
6.60 
6.00 
4.00 
8.76 
2.75 
2.50 
8.00 
8.00 



8.00 
8.00 
2.00 
2.00 
2.26 
2.36 
2.60 
2.60 
2.50 
2.30 
2.26 
2.26 



2.25 
2.60 
2.00 
2.00 
2.26 
2.26 
2.00 
2.60 
2.25 
2.10 
2,10 
2.26 



High. 



$6.26 
6.26 
6.60 
6.76 
6.76 
6.26 
6.75 
6.00 
4.10 
8.76 
8.76 
8.76 



3.76 
3.75 
3.75 
8.26 
2.90 
8.35 
3.86 
3.26 
8.26 
8.00 
2.86 
2.75 



8.16 
8.16 
8.15 
2.90 
2.90 
2.90 
3.00 
3.00 
3.00 
2.80 
2.65 
2.66 



Monthly average prices per bushel of timothy seed in Chicago. « 



Month. 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Yearly average . 



$4,424 
4.46i 
4.34 
4.13 
3.87i 
3.75 
8.974 
3.624 
3.35 
3.321 
3.274 
3.85 



3.86H 



1894. 



$4.25 
4.174 
4.20 
4.274 
4.074 
4.371 
4.924 
6.32t 
5.60 
5.43J 
6.52i 
5.60 



1895. 



1896. 



$3,681 
3.76 
8.35 
3.25 
3.25 
8.05 
3.02i 
2.87i 
2.561 
2.56 
•2.56J 



3.52t 2.621 



4.80i; 4.84} 3.044 



1897. 



$2.70 
2.66 
2.674 
2.85 
2.90 
2.731 
2.724 
2.814 
2.75 
2.66J 
2.66i 
2.68J 



1898. 



$2,731 
2.864 
2.90 
2.814 
2.80 
2.70 
2.574 
2.47i 
2.414 
2.274 
2.224 
2.25 



2.73^;, 2.68A 



$2,864 
2.45 
2.821 
2.36i 
2.321 
2.35 
2.45 
2.471 
2.424 
2.421 
2.43i 
2. 421 



2.401 



1900. 



$2,614 
2.474 
2.414 
2.414 
2.474 
2.90 
3.20 
3.614 
4.26 
4.274 
4.874 
4.55 



3.27H 



1901. 



$4,681 
4.474 
4.20 
3.95 
3.624 
3.95 
4.774 
5.324 
5.45 
5.70 
6.06 
6.45 



1902. 



$6.40 
6.60 
6.70 
7.021 
6. 821 
6.05 
6.60 
4.80 
4.10 
3.95 
3.921 
4.121 



1908. 



4.8844, ^-M 



8.46} 



1904. 



$3.00 
3.024 
2.96 
2.90 
2.964 
2.984 
2.974 
2.924 
2.86 
2.66 
2.664 
2.714 



2.88A 



a This table exhibits average cash prices for the past twelve years. The monthly prices are tho 
means between the lowest and highest prices for each month, and the yearly prices are the averages 
of the monthly averages. 
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FABM ANIMAXS AND THEIK PBODX7CTS. 

HORSES AND MULES. 
Number and farm value of horses and miUes, 1880-1905. 



1881 
18S2 
18K3 
1881 
1885 
188«) 
1887 
1888 
1889 
1890 
1891 
1H9*2 
1893 
1H94 

I89ri 

1W« 
lh97 
1898 
1899 
19(J0 
1901 
1902 
1903 
19(M 
1905 









M 




ales. 




Value. 




$106,948,819 


26 




25 


31 


120.096,164 


64 




14 


69 


130,945.378 


11 




06 


179 


148.732,390 


83 




DO 


i» 


161,214.976 


72 




47- 


i69 


162,497,097 


67 




08 


•93 


163,881,096 


44 




» 


41 


167,057,538 


86 




54 


-27 


174,853.868 


94 




27 


»74 


179.444,481 


37 




S2 


127 


182,394.099 


60 




22 


i82 


178.847,870 


40 


1,0 


36 


i99 


174,882,070 


02 




B5 


28 


164.763.751 


39 




99 


31 


146. 232, 8U 


18 




BO 


06 


110,927.834 


67 




86 


46 


103,204,457 


67 




W 


M 


92,302,090 


11 




07 


m 


96,109.516 


07 




13 


13 


96,968.281 


24 




42 


127 


111,717.092 


23 




68 


168 


183,232,209 


24 




78 


H7 


186,411,704 


73 


1,0 


59 


168 


197,753,827 


69 


1,1 


99 


116 


217.682,882 


02 


1,2 


20 


10 


251,840.378 



Imports and exports of horses and mules, with average prices, 189^-1904. 



Imports of Hobses into France. 
(From Annales du Ck>mmerce Ext^rienre, 1904.) 

Imports of horses into France have risen from 17,561 head, worth 12,184,000 
franco ($2,351,612) in 1902, to 19.022 head, valued at 12,9^8,000 francs ($2,495,104) 
in 1903. There were increases in the importa of horses, mares, and colts. Algeria 
remains the principal source of supply for stallions; geldings and mares come prin- 
cipally from Austria- Hungary, Belgium, and England. 

While the imports have increas^ equine exports have decreased, namely, 19,089 
head, valued at 20,331,000 francs ($3,923,883) in 1903, against 23,227 head, valued at 
24,103,000 francs ($4,651,879) in 1902. 
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NumbcTf average pricey and farm value of horses and mules in the United Slates January i, 

1905, by States. 



States and Territories. 



Maine 

New Hampshire 

Vermont 

Massachusetts 

Rhode Island 

Connecticut 

New York 

New Jersey , 

Pennsylvania , 

Delaware , 

Maryland , 

Virginia , 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee , 

West Virginia 

Kentucky , 

Ohio 

Michigan 

Indiana 

niinois , 

Wisconsin , 

Minnesota 

Iowa , 

Missouri , 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana 

Wyoming ^ . 

Colorado 

New Mexico 

Arizona 

Utah - 

Nevada 

Idaho 

Washington 



California 

Oklahoma 

Indian Territory . 



United Stales 17,067,702 



Horses. 



Number. 



13«,150 

63,625 

90.894 

148, 139 

15,764 

58,002 

637,600 

94,278 

607.506 

35.089 

143. 683 

252,506 

164,030 

74,781 

123, 141 

47,413 

147, 754 

252,226 

183,068 

1,277,768 

253.419 

272, 326 

169.080 

395,352 

785,893 

553,495 

636,141 

1,232,804 

•667,554 

688,706 

1,144.456 

809.887 

880.627 

795.652 

467,268 

891,705 

236,781 

101,237 

219,646 

112,464 

106,605 

104,256 

76,620 

146,195 

226,766 

215,017 

868,839 

364.976 

198,849 



Average 
farm 
price, 
Jan.l. 



182.08 
79.08 
79.74 

110.45 
90.76 
93.26 
94.22 
98.68 
92.66 
80.48 
79.71 
74.80 
87.25 
88.46 
99.42 
80.99 
71.38 
62.98 
62.98 
35.46 
56.52 
78.61 
74.64 
71.15 
87 28 
87.71 
87.42 
85.04 
86.20 
75.97 
74.49 
69.14 
65.92 
62.26 
68.69 
70.06 
88.87 
29.92 
41.96 
22.68 
26.60 
89.06 
42.62 
48.44 
68.10 
64.42 
67.48 
52.68 
41.01 



Farm value. 



70.37 1,200,810,020 2,888,710 



Mules. 



Number. 



3,787 

4,974 

88,532 

5,387 

18,080 

42,015 

142,217 

106,592 

201,060 

16,025 

161,699 

219,902 

137,574 

391,088 

158,506 

168,991 

9,888 

177,030 

16.454 

2,632 

67,436 

127,670 

4,748 

8,082 

44,096 

248,466 

107, 112 

62,844 

6,962 

7,467 

8,424 

1.481 

- 9,280 

4,946 

8,928 

2,064 

2,239 

1.682 

2,436 

6,806 

66.361 

62,409 

44,707 



Average 
farm 

J ►rice, 
an.l. 



1102.26 
113. 46 
99.87 
98.30 
100.93 
93.46 
102.92 
110.20 
117.96 
120.87 
97.52 
96.13 
104.61 
60.87 
78.67 
93.84 
82.00 
86.20 
86.83 
68.49 
87.21 
87.17 
72.88 
76.69 
80.06 
79.92 
76.67 
75.11 
68.00 
88.77 
67.17 
61.06 
62.51 
40.79 
47.77 
82.20 
60.13 
66.52 
66.97 
68.15 
76.89 
78.79 
78.99 



87. IS 



Farm value. 



1387.258 

564.316 

8,848.129 

529,561 

1.824,746 

3,926,864 

14,636,500 

11,746,672 

28,716,418 

1,936,948 

16,758,486 

20,919,089 

14,877,177 

23,803,478 

12,469,668 

16,389,200 

810, 790 

15,260.624 

1,428,700 

180,272 

6,009.084 

11, 120, 709 

843,442 

610, 967 

8,529.756 

19,4.'>7,407 

8,106,476 

8,969,198 

478,440 

624, 707 

195,754 

75,608 

680,112 

201,726 

187,885 

66,461 

112,262 

89,416 

160,625 

429,762 

5,069,044 

4,605,362 

8,808,022 



261,840,878 



Competition in Livk-Stock Trade in Argentina. 

United Btates Minister Beaupr6 at Buenos Aires, Argentina, wrote on September 
20, 1904, regarding live-stock sales there that English importers^ with the exception 
of one who had long had a monopoly of the market, were not disposed to sit by and 
see a portion of their business fall to the United States. They were open in their 
criticism, judged the animals from the British point of view, and all had influence 
with a wide circle of friends; but perhaps the most effective opposition came from 
certain native breeders who are not in favor of bringing further live stock into 
ArgentiBa. 
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Range of prioeBfor hones in Omaha, monthiy, 1900-1904' 



Date. 



1900. 
January.... 
February .. 

March 

AprU 

M»y 

June 

July 

August 

September . 

October 

November . 
December. . 

1901. 

January 

February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 



Drafts. 



Low. High. 



175.00 
80.00 
90.00 
90.00 

100.00 
90.00 
90.00 
90.00 
90.00 

100.00 
90.00 

100.00 



90.00 
96.00 
90.00 
90.00 

100.00 
90.00 
90.00 
90.00 
90.00 

100.00 
90.00 

100.00 



1902. I 

January i 90.00 

February ..I 96.00 

March 100.00 

April 100.00 



May 

June 

July 

August 

September 
October.... 100. 00 
November .'90.00 
December.. 100.00 

1903. 
January.... 
February .. 

March 100.00 

April 100.00 



100.00 
90.00 
90.00 
90.00 
90.00 



90.00 
95.00 



May. 

June 

July , 

August 

September 

October 

November . 
December., 



110.00 
90.00 
90.00 
90.00 
90.00 

100.00 
90.00 

100.00 



120.00 
120.00 
120.00 
125.00 
140.00 



1904. 
January... 
February . 
March .... 

April 

May 

June 1135.00 

July 1125.00 

August 120.00 

September .120.00 
October.... II '26. 00 
November .180.00 
December.. 130.00 



fl35.00 
160.00 
165.00 
175.00 
160.00 
140.00 
140.00 
140.00 
140.00 
160.00 
160.00 
160.00 



General pur- 
poses. 



Low. High. 



I6&.00 
66.00 
55.00 
60.00 
65.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
35.00 



160.00 
160.00 
165.00 
200.00 

200.00 ; 

150.00 , 

160.00 

160.00 

175.00 i 

175.00 ' 

160.00 

160.00 



176.00 
185.00 
200.00 
226.00 
250.00 
200.00 
175.00 
175.00 
175.00 
176.00 
160.00 
186.00 



176.00 
185.00 
200.00 
250.00 
250.00 
200.00 
175.00 
175.00 
175.00 
180.00 
160.00 
186.00 



175.00 
175.00 
175.00 
200.00 
276.00 
250.00 
200.00 
175.00 
176.00 
200.00 
236.00 
225.00 



65.00 
55.00 
55.00 
60.00 
65.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
45.00 



56.00 
60.00 
60.00 
60.00 
66.00 
60.00 
40.00 
40.00 
40.00 
40.00 
40.00 
45.00 



50.00 
60.00 
60.00 
60.00 
66.00 
65.00 
60.00 
45.00 
40.00 
40.00 
45.00 
45.00 



65.00 
70.00 
75.00 
75.00 
90.00 
75.00 
65.00 
50.00 
60.00 
65.00 
70.00 
70.00 



185.00 
90.00 
90.00 
100.00 
105.00 
65.00 
60.00 
60.00 
60.00 
65.00 
60.00 
60.00 



85.00 
90.00 
90.00 
100.00 
106.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
85.00 



85.00 
100.00 
100.00 
110.00 
106.00 
90.00 
80.00 
80.00 
80.00 
80.00 
80.00 
85.00 



80.00 
100.00 
110.00 
110.00 
106.00 
100.00 
80.00 
80.00 
80.00 
80.00 
85.00 
85.00 



90.00 
90.00 
95.00 
100.00 
125.00 
110.00 
100.00 
90.00 
100.00 
100.00 
100.00 
100.00 



Southern. 



Low. I High. 



$20.00 
20.00 
20.00 
20.00 
20.00 
16.00 
15.00 
15.00 
15.00 
20.00 
20.00 
20.00 



25.00 
25.00 
20.00 
20.00 
20.00 
20.00 
15.00 
15.00 
15.00 
20.00 
20.00 
20.00 



86.00 
35.00 
35.00 
90.00 
26.00 
20.00 
15.00 
15.00 
16.00 
20.00 
20.00 
20.00 



85.00 
86.00 
85.00 
80.00 
20.00 
16.00 
15.00 
15.00 
15.00 
20*. 00 
20.00 
20.00 



45.00 
40.00 
35.00 
80.00 
30.00 
30.00 
30.00 
30.00 
30.00 
40.00 
40.00 
45.00 



S15.00 
60.00 
50.00 
50.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
50.00 
56.00 



60.00 
60.00 
55.00 
50.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
50.00 
55.00 



80.00 
80.00 
80.00 
65.00 
60.00 
45.00 
45.00 
45.00 
45.00 
45.00 
66.00 
70.00 



70.00 
75.00 
70.00 
65.00 
55.00 
40.00 
45.00 
45.00 
45.00 
45.00 
60.00 
60.00 



90.00 
80.00 
70.00 
65.00 
66.00 
60.00 
60.00 
60.00 
60.00 
76.00 
90.00 
76.00 



Weitem. 



Low. High. 



no. 00 
10.00 
10.00 
10.00 
12.60 
12.60 
15.00 
17.60 
20.00 
80.00 
12.60 
12.60 



10.00 
10.00 
10.00 
10.00 
12.50 
12.50 
10.00 
6.00 
6.00 
10.00 
10.00 
12.50 



10.00 
10.00 
10.00 
10.00 
12.60 
12.60 
10.00 
10.00 
10.00 
10.00 
10.00 
12.60 



10.00 
10.00 
10.00 
10.00 
12.60 
12.50 
10.00 
10.00 
10.00 
10.00 
10.00 
12.50 



10.00 
10.00 
10.00 
10.00 
15.00 
15.00 
15.00 
16.00 
16.00 
16.00 
10.00 
12.50 



•20.00 
20.00 
20.00 
20.00 
22.50 
25.00 
27.50 
30.00 
40.00 
77.60 
45.00 
40.00 



90.00 
30.00 
30.00 
35.00 
35.00 
40.00 
45.00 
40.00 
50.00 
60.00 
45.00 
40.00 



50.00 
50.00 
60.00 
50.00 
,60.00 
60.00 
66.00 
80.00 
100.00 
100.00 
80.00 
60.00 



60.00 
60.00 
60.00 
50.00 
60.00 
65.00 
65.00 
90.00 
100.00 
100.00 
80.00 
60.00 



50.00 
50.00 
50.00 
50.00 
35.00 
40.00 
65.00 
90.00 
110.00 
100.00 
35.00 
60.00 



Drivers. 



Canriage 



Low. High. Low. | High. 



196.00 
96.00 
96.00 
96.00 
90.00 
90.00 
75.00 
75.00 
85.00 
90.00 
90.00 
90.00 



95.00 
95.00 
95.00 
96.00 
90.00 
90.00 
75.00 
75.00 
86.00 
90.00 
90.00 
90.00 



t225.00 
225.00 
225.00 
225.00 
325.00 
S25.00 
200.00 
220.00 
176.00 
216.00 
326.00 
900.00 



225.00 
225.00 
225.00 
225.00 
325.00 
325.00 
200.00 
220.00 
175.00 
215.00 
325.00 
300.00 



I 



95.00 
95.00 
95.00 
100.00 
90.00 
90.00 
75.00 
75.00 
85.00 
90.00 
90.00 
90.00 



95.00 
95.00 
100.00 
100.00 
100.00 
100.00 
75.00 
75.00 
95.00 
90.00 
100.00 
100.00 



75.00 
76.00 
76.00 
90.00 
125.00 
125.00 
120.00 
100.00 
100.00 
125.00 
126.00 
125.00 



225.00 
225.00 
225.00 
250.00 
825.00 
825.00 
200.00 
220.00 
175.00 
215.00 
325.00 
800.00 



226.00 
225.00 
230.00 
260.00 
360.00 
875.00 
275.00 
220.00 
200.00 
215.00 
325.00 
300.00 



150.00 
150.00 
150.00 
175.00 
300.00 
300.00 
175.00 
175.00 
175.00 
200.00 
200.00 
200.00 



1200.00 
200.00 
200.00 
200.00 
300.00 
300.00 
200.00 
210.00 
215.00 
175.00 
290.00 
200.00 



200.00 
200.00 
200.00 
200.00 
800.00 
300.00 
200.00 
210.00 
215.00 
175.00 
230.00 
200.00 



200.00 
200.00 
200.00 
200.00 
800.00 
300.00 
200.00 
210.00 
215.00 
176.00 
290.00 
200.00 



200.00 
200.00 
200.00 
200.00 
250.00 
300.00 
200.00 
210.00 
216.00 
200.00 
225.00 
200.00 



800.00 
300.00 
800.00 
800.00 
300.00 
800.00 
800.00 
300.00 
300.00 

auo.oo 

800.00 
800.00 



! 



$900.00 
900.00 
900.00 
300.00 
450.00 
450.00 
325.00 
420.00 
360.00 
435.00 
370.00 
875. OU 



900.00 
300.00 
900.00 
400.00 
450.00 
450.00 
400.00 
420.00 
360.00 
435.00 
370.00 
375.00 



350. 00 
350.00 
350.00 
500.00 
500.00 
450.00 
400.00 
420.00 
380.00 
436 00 
370.00 
375.00 



350.00 
350.00 
400.00 
600.00 
550.00 
450.00 
400.00 
420.00 
36a 00 
496.00 
870.00 
375.00 



400.00 
400.00 
400.00 
400.00 
750.00 
700.00 
400.00 
400.00 
400.00 
45a 00 
49a 00 
400.00 
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CATTLE AND DAIRY PRODUCTS. 

Number and farm value ofmUch cows and other caJbUe, 1880 to 1906. 



January 1— 



1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891- 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 



Milch cows. 



Number. 



1900. 
1901. 
1902. 
1903. 
1904. 
1905. 



1 



S7,000 
>8,658 
11.632 
25,685 
)l,206 
)4,722 
)5,888 
22,083 
J6.414 
J8,626 
>2,883 
L9,591 
L6,851 
24,087 
i7,400 
)4,629 
J7,586 
11,727 
10.886 
JO. 116 
»2,360 
i3,657 
»6.802 
)5,227 
19,817 
72,464 



Value. 



Other cattle. 



Number. 



21 
20 
2a 
28 
28 
2S 
81 
8S 
84 
8£ 



87 
8£ 
8C 
34 
82 
8C 
2S 

27 
4£ 

44 
44 

4a 

42 



Value. 



1341, 
862, 
468, 
611, 



661, 
663, 
611. 
597, 
660, 
544, 
570. 
647, 
686, 
482, 
508, 
507, 
612, 
637, 
689, 
906, 
839, 
824, 
712, 
661 



761,164 
861.509 
069.601 
549,109 
229,054 
882,918 
956,274 
137,926 
750,620 
286,812 
625,187 
127,908 
749. 155 
882.204 
789,747. 
999,129 
928,416 
929. 421 
296,684 
931,135 
486,260 
644.003 
126,078 
054,902 
178, 184 
571,806 



Imports and exports of live caUky with average prices^ 189S to 1904, 





Imports. 


Exports. 


Year ended June 80— 


Number. 


Value. 


Average 
price. 


Number. 


Value. 


Average 
price. 


1892 


2,168 


947.466 


121.89 


394,607 


$35,099,096 


S88.96 


1893 


3,293 


45,682 


18.87 


287,094 


26,032,428 


90.68 


1891 


1,592 


18.704 


11.75 


369.278 


83,461.922 


93.14 


1895 


149, 781 


765.853 


5.11 


381,722 


30,603.796 


92.26 


1896 


217. 826 


1,509,856 


6.93 


372,461 


84,560,672 


92.79 


1897 


828,977 


2,589.857 


7.87 


392, 190 


86,357,451 


92.70 


1898 


291.589 


2.913,223 


9.99 


439,255 


87,827,500 


86.12 


1899 


199,752 


2, 320. 362 


11.62 


389.490 


30,516,833 


78.35 


1900 


181,006 


2,257,694 


12.47 


397.286 


30.635,153 


77.11 


1901 


146,022 


1,931,438 


18.23 


459,218 


37,566,980 


81.81 


1902 


96.027 


1,608,722 


16.75 


392,884 


29,902,212 


76.11 


1903 


66.175 


1.161,548 


17.55 


402, 178 


29,848.986 


74.22 


1904 


16.056 


310,787 


19.35 


593.409 


42,256,291 


71.21 



Export of Cattle from V^enezuela. 

Consul Jerome B. Peterson. reported from Puerto Cabello, Venezuela, under date 
of January 11, 1905, that figures recently published in the Boletin de Noticias show 
the exports of cattle from the port of Puerto Cabello from January 1, 1898, to Decem- 
ber 31, 1904, to have been 299,437. These cattle weighed 214,227,906 pounds, and 
were valued at $5,105,750. There were included in this number 15,605 cows. The 
exports in the vear 1904 alone amounted to 91,887 cattle, weighing 61,418,899 pounds 
and valued at $1,112,165.97. This number included 8,091 cows. 
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Number J average pricey and farm value ofcaUle in the United Slates on January i, 1905. 



States and Territories. 



Milch cows. 



Number. 



Average 
farm 
price, 

Jan. 1. 



Farm value. 



Other cattle. 



Number. 



Average 
farm 

J>rice, 
an.]. 



Farm value. 



Maine 

New Hampshire . . . 

Vermont 

Massachusetts 

Rhode iMland 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mls8i;«ippi 

Louisiana 

Texas 

Arkansas 

Tennejwee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North DakoU 

Montana 

Wyoming 

Colorado ... 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian Territory . . . 

United States 



189,125 

129,900 

285,315 

190,627 

25,4416 

130,863 

1,721,541 

184,618 

1,066,723 

36,127 

147,423 

252,727 

193,482 

109,704 

277,296 

87,010 

230,120 

272.004 

166,320 

838,431 

280,863 

282,629 

180,879 

286,716 

790,696 

556.149 

547.584 

995,429 

1,095,862 

836,848 

1,885,832 

669,787 

671,276 

669,334 

401,703 

194.332 

55,030 

20,167 

120,667 

20, 374 

19,233 

72.971 

16,656 

69,620 

159,088 

138,923 

354,559 

186,730 

99.418 



t29.16 
82.84 
24.06 
86.84 
41.70 
84.94 
81.72 
89.38 
29.91 
29.25 
29.54 
24.92 
20.90 
24.64 
24.73 
23.48 
19.63 
22.50 
22.84 
19.82 
17.27 
21.88 
28.05 
24.00 
31.81 
28.77 
29.68 
29.53 
27.85 
24.66 
27.90 
24.53 
28.69 
25.83 
24.66 
26.18 
82.88 
84.58 
80.53 
31.08 
36.50 
81 12 
37.56 
80.85 
31.31 
27.59 
86.57 
19.85 
24.67 



$5,51 

4.20 

6,86 

6,92 

1.06 

4,57 
64,60 

7,26 
32,50 

1,02 

4,36 

6,29 

4,04 

2,70 

6,85 

2,04 

4,51 

6,12 

8,79 
16,61 

4,85 

6,18 

5,05 

6,88 
25,15 
16,00 
16,22 
29,39 
30.51 
20,62 

87,26... -_ 
13,976,876 
16,902.528 
17,288.897 

9,901.979 

6.067.612 

1,809.386 
697. 375 

8,680.605 
633.224 
682. 772 

2,270.858 
626,562 

1,809,467 

4.981.045 

8,832,886 
12.966,223 

3,613,226 

2,452,642 



121,216 

104,254 

225,870 

92,447 

10,444 

85,743 

917,674 

79,699 

774,496 

20,962 

133.979 

431,827 

301,524 

173,071 

629,139 

512,075 

367,972 

389,281 

400,896 

8,249,749 

473,654 

424,886 

338.305 

512,989 

1,096,607 

699,914 

985,141 

1,666,872 

1,148,583 

941.806 

8,467,607 

1,490,089 

2,682,299 

2,379,478 

1,470.563 

598,705 

1,048,455 

812.061 

1,273,180 

851,968 

512,294 

264,301 

390,020 

358,251 

806.438 

581,501 

1,122,218 

1.284,399 

474,841 



$16.16 
16.31 
14.37 
16.72 
17.71 
17.33 
16.19 
20.00 
15.95 
17.44 
17.69 
16.60 
10.37 
10.92 
10.28 
9.12 
7.82 
8.20 
9.78 
10.09 
7.54 
10.94 
19.73 
15.54 
19.56 
14.32 
19.56 
20.74 
13.68 
11.18 
19.42 
17.21 
17.21 
17.34 
16.59 
16.47 
18.42 
21.83 
17.53 
13.84 
16.11 
16.69 
16.49 
16.39 
16.27 
14.69 
19.29 
13.32 
13.57 



$1,959,191 

1.700.182 

3,246,605 

1.546,073 

184.989 

1,485,702 

14,855,156 

1,591.732 

12,350,887 

365.614 

2.369,928 

7,166.172 

3,126,860 

1,890.053 

6,467,927 

4,671,966 

2,876.660 

3,191,SS2 

8,922.363 

88,260,568 

3,570.070 

4,650,169 

6.674,865 

7,972,828 

21,451.600 

10.019.412 

19.266,209 

W. 573, 098 

16,714,448 

10.529.206 

67,348,010 

26.642.496 

46, 159. 947 

41,249,675 

24.389,434 

9,85^878 

19,314.006 

17,321.264 

22,322.790 

11.788.682 

8,252.594 

4.243.297 

6.429.481 

5,871.096 

4.986.606 

8,544.232 

21.648,258 

17.102,925 

6.445,304 



17,572,464 



27.44 



482,272,203 



43,669,443 



15.15 



661.571,306 



Sale of blooded American heifers at Buenos AireSf Argentinay September 5, 1904' 



Heifer. 



Lavender Daisy and calf 

Viscountess of Ravenswood 8d.. 

Second Elderlawn Victoria 

Merry Ravenswood 3d 

Viscountess of Rivenswood 6th. 

Aconite Viscountess 

Merry Ravenswood 

Village Countess 

Pansy Blossom 

Merry Ravenswood 2d 

Viscountess of Ravenswood 5th. 
Viscountess of Ravenswood 7ih. 



Total . . . . 
Average . 



Buyer. 



B. Gimenez Paz 

do 

Juan Chapar 

Leonardo Pereyra . . 

Juan Chapar 

Juan Stent 

Ramon J. Carcano . 

B. Gimenez Paz 

Juan Chapar 

Ramon J. Carcano . 

Juan Stent 

Ramon J. Carcano . 



Argentine 
paper. 



$4,200.00 
1,950.00 
1,800.00 
1,600.00 
1,500.00 
1,400.00 
1,350.00 
1,200.00 
1,200.00 
1,100.00 
1,100.00 
1,100.00 



19,400.00 
1,616.66 



American 
gold. 



$1,785.00 
828.00 
765.00 
637.00 
637.00 
595.00 
57S.00 
510.00 
510.00 
467.00 
467.00 
467.00 



8,24L00 
686.75 
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Wholesale prices of cattle per 100 pounds^ 1900 to 1904, 



Date. 



Chicago. 



Inferior to 
prime. 



Low. High. 



Cincinnati. 



Fair to me- 
dium. ~ 



Low. 



High. 



St. Louis. 



Good to choice 
native uteers. 



Low. High. 



Omaha. 



Native beeves. 



Low. High. 



1900. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1901. 

January 

February 

March 

April 

May 

June .*. 

July 

August 

September 

October 

November 

December 

1902. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1903. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1904. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 



S2.25 
2.26 
2.25 
2.26 
2.60 
2.26 
2.26 
2.26 
2.26 
1.75 
1.75 
1.76 



2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 



2.20 
2.26 
2.86 
2.86 
2.50 
2.86 
2.26 
2.40 
2.25 
1.90 
2.00 
2.00 



2.00 
2.85 
2.60 
2.50 
2.50 
2.25 
2.25 
2.15 
2.00 
L65 
1.50 
1.60 



2.10 
2.25 
2.15 
2.26 
2.86 
2.86 
2.20 
2.20 
2.15 
L70 
L70 
1.80 



16.60 
6.10 
6.05 
6.00 
5.80 
5.90 
5.75 
6.10 
6.00 
6.00 
6.00 



6.15 
6.10 
6.26 
6.10 
6.10 
6.65 
6.55 
6.35 
6.60 
6.86 
6.90 
7.00 



7.75 
7.86 
7.85 
7.60 
7.70 
8.50 
8.85 
9.00 
8.85 
8.75 
7.40 
14.50 



6.85 
6.15 
5.75 
5.80 
6.65 
5.65 
5.65 
6.10 
6.15 
6.00 
5.85 
8.85 



5.90 
6.00 
6.00 
5.80 
6.86 
6.70 
6.65 
6.40 
6.40 
7.00 
7.15 
7.65 



18.25 
8.86 
3.40 
3.75 
4.10 
4.00 
8.75 
3.65 
3.75 
8.10 
3.00 
3.00 



3.25 
8.15 
8.16 
3.35 
3.60 
3.75 
3.25 
3.00 
3.15 
3.00 
3.00 
3.25 



3.76 
3.65 
8.75 
4.25 
4.10 
3.25 
8.16 
3.25 
3.00 
2.90 
8.00 
3.00 



3.16 
3.10 
8.86 
8.76 
3.25 
3.00 
2.85 
2.50 
2.25 
2.60 
2.86 
2.35 



3.00 
3.00 
8.00 
8.15 
8.10 
3.00 
8.00 
2.65 
2.50 
2.50 
2.50 
2.25 



94.25 
4.35 
4.50 
4.66 
4.70 
4.60 
4.50 
4.60 
4.60 
4.40 
4.15 
4.36 



4.35 
4.15 
4.25 
4.60 
4.65 
4.40 
4.26 
4.50 
4.25 
4.25 
4.15 
4.60 



4.65 
4.75 
5.25 
5.40 
5.35 
6.25 
5.25 
5.25 
4.40 
4.25 
4.15 
4.25 



4.35 
4.25 
4.40 
4.40 
4.40 
4.40 
4.10 
4.00 
3.75 
3.65 
3.40 
3.75 



4.00 
3.75 
4.00 
4.00 
4.25 
4.25 
4.25 
4.00 
8.76 
3.76 
3.50 
8.60 



1.000 to 
$4.20 
4.20 
4.56 
4.60 
4.60 
4.40 
4.25 
4.26 
4.20 
4.10 
4.00 
4.10 



4.76 
4.75 
4.75 
4.75 
4.80 
5.00 
4.75 
5.00 
6.00 
6.50 
6.50 
5.60 



6.10 
6.35 
6.40 
6.96 
6.90 
7.50 
7.60 
7.40 
6.60 
6.36 
5.15 
5.25 



5.10 
6.10 
5.10 
5.10 
5.00 
5.10 
5.15 
5.25 
5.60 
5.40 
5.16 
6.10 



5.15 
4.90 
5.00 
5.25 
5.05 
5.76 
5.90 
5.60 
5.75 
6.05 
6.16 
5.76 



,400 lbs. 
16.00 
5.75 
5.60 
6.75 
5.50 
5.60 
5.70 
6.00 
5.85 
5.85 
5.85 
6.50 



6.60 
6.65 
6.60 
5.85 
6.00 
6.00 
6.35 
6.35 
6.40 
6.75 
7.00 
8.25 



7.00 
6.60 
6.75 
7.10 
7.60 
8.00 
8.35 
8.75 
8.00 
7.10 
7.25 
6.00 



5.75 
5.25 
5.40 
5.60 
5.50 
6.25 
5.86 
5.65 
5.70 
6.55 
5.40 
6.00 



5.35 
5.35 
5.35 
5.40 
5.35 
6.40 
6.25 
6.00 
6.00 
6.60 
6.60 
6.00 



$4.00 
3.75 
3.75 
3.75 
4.00 
4.00 
4.00 
4.00 
3.75 
3.75 
3.75 
3.60 



3.60 
3.50 
3.75 
8.75 
3.75 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
8.50 



8.40 
8.60 
4.00 
4.60 
4.86 
4.25 
5.00 
5.00 
4.15 
4.50 
8.20 
3.00 



3.85 
3.16 
3.45 
3.20 
3.85 
8.75 
8j65 
3.86 
3.60 
8.90 
3.00 
2.65 



3.20 
3.00 
2.75 
3.00 
3.00 
8.60 
3.40 
8.25 
4.00 
4.25 
8.10 
8.10 



$6.25 
5.55 
5.20 
5.25 
5.80 
5.40 
5.50 
5.80 
5.70 
5.50 
5.60 
7.50 



6.85 
5.30 
5.40 
5.45 
5.60 
5.90 
5.75 
5.90 
6.25 
6.40 
7.25 
6.85 



6.66 
6.26 
6.70 
7.00 
7.40 
7.85 
8.15 
8.15 
7.85 
7.25 
6.00 
6.25 



5.10 
5.15 
5.35 
6.25 
5.10 
5.30 
5.85 
5.76 
5.75 
5.60 
5.30 
5.30 



5.10 
5.60 
5.20 
5.10 
6.56 
6.25 
6.00 
5.85 
6.00 
6.35 
6.15 
6.15 
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Wholesale prices of butter per pound in leading cities of the United States^ 1900-1904' 



Date. 



January — 
February .. 

March 

April 

Itay 

Jane 

Jnly 

August 

September . 

October 

Hovember . 
Deoember.. 



1900. 



January 

February .. 
March .:... 

ADrii 

M^y 

June 

July 

August 

September . 

October 

November . 
December.. 



1901. 



January.. 

February 

March 

April 

M^y 

June 

July 

August 

Septt^mber 

October %. 

Horember 

December 



1902. 



January.... 
February .. 

March 

April 

May 

Jnue 

July 

AugUHt 

September . 

October 

November . 
December.. 



January.... 
February .. 

March 

April 

May 

June 

July 

Anicu"t 

September . 

October 

November . 
December.. 



1903. 



1904. 



New York. 



Creamery 
extra. 



Low. High. 



CenU. 
24 
34 
23* 
17* 

m 



19 

21 
2(H 

m 

25 



21 

22 

22 

18 

18 

19 

18 

20 

20 

21 

22* 

24 



23 

26 

27 

22 

22* 

211 

20* 

19 

194 

221 

25 

28 



281 
26 
27 
221 
22 
20* 
19 
19 

m 

20 
224 
23 



22 

23 

24 

22 

18 

171 

174 

174 

19 

20 

23 

26 



CenU, 
» 
26 
26 
23 
19* 



20 

21 

22 

22* 

27 

26 



25 
24 

23* 

21 

18 

19* 

19 

21 

22* 

22* 

25* 

25* 



26 

SO 

80 

33 

25 

22* 

211 

20* 

23 

25 

284 

30 



28* 
28 
294 
294 
28 
22* 
204 
191 
211 
221 
25* 
25* 



244 
264 
264 
244 
244 
181 
18 

28 



Cincinnati. 



Creamery. 



Low. High. 



CenU, 
21 
21 
21 
16 
16 
16 
17 
17 
18 
18 
20 



18 
18 
19 
17 
17 
17 
17 
17 
18 
20 
22 
22 



22 

22 

23 

28 

19 

19 

18 

17 

17 

20* 

214 

25 



22 
22 
244 
194 
174 
18 
1&4 
154 
164 
18 
194 
214 



m 

21* 

22 

20* 

17* 

174 

17 

17 

19 

20 

23 

264 



CenU. 
27 
22 
23 
3D 
18 
18 
18 
3D 
21 
31 
36 
34 



34 
22 
31 
3D 
18 
19 
19 
19 
20 
31 
S3 
38 



33 

26 

24 

27 

20 

20 

21 

19 

214 

224 

25 

27 



27 

25 

26 

26 

204 

21 

20 

184 

20 

30 

224 

234 



22* 

24 

24 

23 

214 

19 

19 

19 

»4 

22 

254 



Chicago. 



Creamery 
firsts. 



Elgin. 



Creamery 
extra. 



Low. High. 



CenU. 
22 
21 
21 
15* 

1«* 

17 

17 

17* 

17 

18 

20 



15 

16 

18 

16 

15* 

16 

16 

17 

16 

17 

18 

20 



20 

20 

22 

18 

19 

18* 

18* 

16 

17 

19 

214 

23 



20 
20 
24 
21 
17 
18 
17 
16 
17 
17 
18 
19 



17 
18 
19 
19 
15 
15 
15 
15 
164 
17 
19 
20 



29 
24* 
24* 
23* 
19* 

m 

J?* 
21 

21* 

22 

25* 

24 



23 



23 

20* 

m 

19 

20 

20* 

21 

22 

24* 

24* 



29 

28 

81 

23 

22 

21* 

20 

22* 

24* 

27 

28* 



28 
274 
284 
284 
22 
22 
20 
19 
214 
214 
244 
25 



234 

26 

26 

244 

23 

IS 

18 

184 

194 

22 

244 

28 



Low. I High, 



Onto. 
24 
24 
24 
18 
194 
18 
19 
19* 
20* 
20* 
22 
24* 

21 

21 

21* 

20 

18* 

18* 

19 

20 

ao 

21* 
22 
24* 



24 

25* 

26 

22 

22 

21 

20 

19 

19 

22* 

24* 

28 



25 

25 

274 

22* 

20 

20 

184 I 

184 

194 

204 

22 

24 



22 

23 

244 

23 

174 

174 

17 

17 

19 

20 

23 

25 



OenU, 
29 
24 
3« 
22* 
19* 
13* 
19 
21* 
2U 
23 

as 

25 
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Wholesale prices of cheese per pound in leading cities of the United States, 1900-1904* 



Date. 



New York. 


Cincinnati. 


Chicago. 


St. Louis. 


September, 
colored. 


Factory. 


Young 
Americas. 


FuH cream. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


cents. 


CerttB. 


Otnt$, 


Cents. 


Oentt, 


CenU. 


CenU. 


Cents. 


121 


18 


12 


12i 


9 


124 


124 


12* 


rij 


m 


12 


124 


9 


124 


124 


m 


ISi 


134 


12 


12i 


9 


124 


124 


12* 


11 


184 


12 


124 


84 


124 


12 


12* 


9i 


U 


9 


114 


84 


10 


10 


HI 


»i 


10 


84 


9 


81 


104 


10 


10* 


9 


94 


84 


94 


8 


104 


104 


lOf 


9J 


101 


84 


104 


8 


U4 


10| 


12 


12 


124 


10 


lOi 


10 


114 


104 


U| 


lOJ 


m 


104 


114 


10 


114 


HI 


12 


101 


11 


101 


11 


10 


114 


U4 


HI 


11 


114 


101 


11 


104 


101 


U4 


11* 


in 


12 


11 


12 


104 


114 


114 


11* 


12 


12i 


114 


12 


114 


11 


11 


12 


124 


114 


12 


11 


11 


12 


12 


lU 


124 


11 


12 


114 


11 


11 


12 


8* 


94 


H 


12 


104 


11 


10 


. 11 


9 


91 


H 


94 


9 


10, 


10 


10 


9 


94 


84 


94 


94 


10 
10 


10 


11 
11 


H 


n 


9 


10 


10 


11 


104 


9i 


10 


10 


10 


104 


11 


lOi 


101 


94 


104. 


10 


10 


104 


11 


lOi 


101 


10 


104 


91 


10, 


101 


114 
U 


10 


114 


10 


104 


10 


101 


101 


lU 


111 


10 


11 


104 


124 


101 


11* 


lU 


124 


104 


114 


104 


124 


18 


m 


184 


11 


114 


111 


124 


18 


14 


13 


184 


11 


124 


18 


13 


181 


14* 


104 


13 


114 


124 


121 


134 


m 


14 


9i 


91 


104 


124 


104 


12J 


11 


11 


9) 


104 


104 


104 


104 


101 


114 


H 


91 


104 


104 


104 


104 


11 


114 


H 


101 


12 


104 


104 


104 


114 


114 


12 


12 


124 


11 


124 


114 


114 


HI 


12* 


124 


18 


12 


124 


114 


12 


121 


184 


13 


134 


12 


13 


114 


134 


l&l 


14 


14 


14 


124 


m 


13 


134 


14 


144 


144 


144 


124 


124 


124 


13 


144 


. 14* 


144 


15 


124 


124 


124 


134 


144 


H4 


15 


15 


124 


124 


124 


134 


134 


144 


114 


124 


124 


124 


104 


131 


121 


141 


104 


m- 


11 


11 J 


104 


104 


114 


n^ 


10 


104 


104 


101 


10 


104 


HI 


12 


lOi 


104 


104 


104 


9 


11 


HI 


12 


lOJ 


124 


104 


104 


94 


11 


HI 


12* 


114 


124 


104 


104 


10 


11 


HI 


124 


Hi 


12 


104 


104 


10 


104 


114 


114 


12 


12 


104 


104 


10 


10 


H4 


11* 


12 


12 


104 


104 


10 


10 


H4 


H* 


12 


12 


104 


104 


94 


104 


H4 


HI 


12 


12 


104 


104 


10 


101 


12 


12 


101 


12 


lOi 


104 


9 


10 


9 


114 


7 


8 


n 


10 


8 


9 


'^ 




71 


9 


8 


94 


74 


84 


^^ 


8 


9 


8 


84 


74 


8} 


«4 


8 


9 


8 


9 


7i 


HI 


94 


10 


«j 


10 


84 


9 


8 


84 


10 


101 


10 


104 


>^4 


9 


84 


104 


11 


114 


m 


111 


84 


104 


10 


114 


HI 


lit 


111 


12 


10 


104 


11 


114 


134 



1900. 

January 

February , 

March , 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1901. 

January 

February , 

March , 

April 

May 

June 

July 

August.. <. 

September 

October 

November 

December 

1902. 

January 

February 

March 

April 

May 

June 

July 

August , 

September 

October 

Noveml>er 

December 

1903. 

January 

February 

March 

April 

May 

June 

July 

AugUHt 

September 

October 

November 

December 

1904. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 
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SHEEP AND WOOL. 
Number and farm value ofsheepy 1880-1905. 





Sheep. 


January 1— 


Sheep. 


January 1— 


Number. 


Value. 


Number. 


Value. 


1880 


40,765,900 
43,569,899 
45,016.224 
49,237,291 
50,626,626 
60,360.243 
48,322,331 
44, 759, 314 
43,544,755 
42,599,079 
44,336,072 
43,431,136 
44,938,365 


19 87 
10 59 

10 54 
12 35 

11 06 
10 50 

9 67 
8 39 

8 26 

9 69 
10 61 

10 47 

11 90 


1898 


47 68 
45 17 
42 64 
38 83 

36 43 

37 60 
89 53 
41 66 
59 18 

62 91 

63 76 
51 44 
4S 23 


$125,909,264 


1881 


1894 


89,186,110 


1882 


1895 


66,685,767 


1883 


1896 


65, 167, 735 


1884 


1897 


67,020,942 


l^tiJ5 


KJ98 


92. 721, 183 


1886 


1899 


107.697.590 


1887 . 


1900 


122,665,913 


1888 


1901 


178.072,476 


1889 . . ... 


1902 


164,446,091 


1890 


1903 


168,816,750 


1891 


1904 


133,6^.099 


1892 


1905 


127,331,850 









Number, average prices and farm value of sheep in the United States on January i, 1905. 



States and Terri- 
tories. 


Number. 


Aver- 
age 
farm 
price 
Jan. 1. 


Farm 
value. 


States and Terri- 
torien. 


Number. 


Aver- 
age 
farm 
price 
Jan. 1. 


Farm 
value. 


Maine 


270,025 

75.997 
214,445 

40,818 
8,216 

83,569 
985,480 

43,344 
895,982 

10, 512 
147, 208 
452, 128 
209, 118 

58,857 

273,893 

108,736 

189,900 

183, 739 

174,888 

1, 617, 125 

204,665 

297,374 

512, 671 

654,999 

2,601,010 

1,759,675 


$3.02 
3.22 
8.28 
3.86 
4.11 
4.19 
4.07 
4.86 
8.81 
8.92 
8.66 
8.10 
1.99 
2.06 
1.81 
1.95 
1.65 
1.57 
1.79 
2.08 
1.60 
2.27 
8.19 
2.76 
8.41 
8.60 


$815,043 

245,158 

703,680 

157,533 

88,748 

140,600 

4,009,525 

188,841 

8,415,394 

41,237 

538,267 

1,403.813 

415,727 

120,874 

496,102 

212, 177 

312,424 

287,736 

313,907 

3,356,344 

327,075 

676,288 

1,635,061 

1,800,592 

8,866,284 

6, 163, 789 


Indiana 




$3.81 
4.27 
3.26 
3.12 
8.80 
8.13 
8.10 
2.98 
2.99 
3.08 
2.94 
2.46 
2.68 
1.98 
2.55 
2.52 
2.51 
2.62 
2.65 
2.30 
2.67 
2.79 
2.90 


$4,320,074 


New Hampshire . 
Vermont 


Illinois 


3,010,821 


Wisconsin 

Minnesota 

Iowa 


3,007,838 


Massachusetts . . . 
Rhode Island 


1,202,568 
2,652,483 


Connecticut 


Missouri 


2,409,624 


New York 


1 Kansas 


709,683 


New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 


Nebraska 

South Dakota . . . 
North Dakota... 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 


1,248.666 
2.413,096 
2,159,828 
16,551,495 
8,034,754 


North Carolina .. 
South Carolina... 
Qeorg'ia . 


3,911.344 
5,656,356 
2,083.771 


Florida 


Utah 


5,908.558 


Alabama 


Nevada 


8,378.608 


Mississippi 

Louisiana 

Texas 


Idaho 


7,796,285 


Washington 

Oregon 


2,258,017 
5,868,274 


Arkansas 

Tennessee 

WestVirifinia.... 

Kentucky 

Ohio 


California 

Oklahoma 

Indian Territory 

United States 


5,824,718 
177,508 
76,978 


45,170,423 


2.82 


127,331,850 


Michigan 





Imports and exports of sheep, with average prices, 1898-1904' 





Imports. 


Exports. 


Year ended June 30— 


Number. 


Value. 


Average 
price. 


Number. 


Value, 


Average 
price. 


1892 


380,814 
459,484 
242,568 
291,461 
322,692 
405,633 
392,314 
345,911 
381,792 
331,488 
266,953 
80MS28 
238,094 


$1,440,680 

1,682,977 

788, 181 

682,618 

863,530 

1,019,668 

1,106,322 

1,200,081 

1,865,026 

1,236,277 

966,711 

1,.0B6,934 

815,289 


$3.78 
8.66 
8.25 
2.84 
2.65 
2.51 
2.82 
8.47 
8.58 
8.78 
8.66 
8.44 
8.42 


46,960 
87,260 
132,370 
405,748 
491,565 
244,120 
199.690 
148,286 
125,772 
297,925 
388.720 
176.^61 
801,813 


$161,105 

126,894 

832,763 

2,680,686 

3,076,884 

1,531,645 

1,213,886 

8&$,656 

733,477 

1,933.000 

1,940,060 

1,067,860 

1,964,604 


$3.43 


1893 


3.39 


1894 


6.29 


1895 


6.48 


1896 


6.26 


1897 


6.27 


1898 


6.08 


1899 


6.96 


1900 


6.83 


1901 


6.49 


1902 


6.41 


1903 


6.(18 


1904 


6 49 
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Prices of sheep per 100 pounds in leading cities of the United States, 1900-1904, 



Date. 



Chicago. 


Cincinnati. 


St. Louis. 


Omaha. 


Inferior to 
choice. 


Good to extra. 


Good to 
choice natives. 


Native. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


L^w. 


High. 


«2.76 


$5.25 


S3. 35 


$4.75 


$4.00 


$5.25 


$3.25 


$5.25 


3.25 


6.85 


4.00 


6.76 


4.75 


6.50 


3.50 


5.76 


4.00 


6.00 


6.00 


6.00 


6.25 


6.75 


8.50 


6.10 


4.26 


6.60 


6.00 


6.00 


6.25 


6.25 


8.60 


6.10 


3.75 


6.50 


8.00 


4.76 


4.60 


6.60 


3.50 


6.00 


3.25 


6.70 


2.75 


4.60 


4.25 


4.75 


8.26 


5.26 


2.75 


6.15 


2.25 


4.25 


3.90 


4.30. 


8.00 


4.60 


2.60 


4.70 


2.00 


4.25 


8.50 


4.25 


8.00 


4.60 


2.50 


4.25 


2.00 


8.90 


8.40 


4.00 


2.60 


4.00 


2.60 


4.25 


1.50 


4.00 


3.50 


4.00 


2.00 


4.00 


2.60 


4.35 


1.25 


3.75 


3.50 


4.00 


2.00 


4.25 


2.60 


6.00 


1.25 


8.75 


3.65 


4.25 


2.26 


4.36 


2.76 


4.76 


2.76 


4.25 


8.76 


4.50 


8.00 


4.90 


2.76 


4.75 


3.26 


4.25 


4.00 


4.60 


3.00 


4.76 


2.76 


5.00 


3.26 


4.60 


4.00 


6.10 


8.00 


4.85 


8.00 


6.15 


3.76 


4.60 


4.25 


6.10 


8.00 


5.00 


2.76 


5.00 


8.65 


4.26 


4.00 


4.75 


2.50 


4.40 


2.76 


4.70 


8.00 


4.00 


8.25 


4.60 


2.25 


4.26 


2.65 


4.40 


8.00 


8.65 


8.00 


8.75 


2.25 


4.65 


2.66 


4.05 


2.40 


8.65 


8.00 


8.76 


2.00 


8.60 


2.76 


4.00 


2.25 


3.40 


8.00 


8.65 


2.00 


8.60 


2.76 


4.40 


2.15 


3.16 


8.10 


3.60 


2.25 


4.25 


2.60 


4.80 


2.15 


3.00 


8.15 


3.75 


2.26 


8.76 


2.50 


4.60 


2.40 


8.60 


8.26 


4.00 


2.60 


4.50 


2.00 


4.75 


8.00 


4.25 


4.25 


6.00 


4.00 


6.15 


200 


6.60 


8.50 


5.60 


4.75 


6.60 


4.20 


5.86 


8.00 


5.76 


4.25 


6.60 


5.50 


6.75 


4.40 


6.90 


2.50 


6.50 


8.75 


5.60 


6.60 


6.26 


4.76 


6.25 


2.25 


6.50 


4.35 


5.75 


6.00 


6.36 


5.40 


6.00 


1.50 


6.25 


3.50 


4.60 


8.70 


5.60 


4.60 


6.00 


1.76 


5.00 


8.10 


4.00 


4.00 


4.60 


8.80 


4.60 


1.60 
1.60 


4.26 
4.60 


2.25 
2.00 


4.00 
8.40 


8.86 
8.65 


4.35 
4.00 






2.00 


8.40 


1.60 


4.25 


2.65 


8.40 


3.90 


4.00 


3.00 


4.10 


1.60 


4.25 


2.60 


3.85 


3.75 


4.00 


8.40 


4.25 


1.25 


4.75 


2.75 


4.00 


3.80 


4.50 


3.50 


4.76 


1.50 


6.25 


3.25 


4.60 


4.50 


5.00 


8.60 


5.40 


2.00 


5.75 


3.75 


6.00 


6.25 


5.25 


4.50 


5.80 


2.00 


7.00 


4.25 


6.00 


6.50 


6.15 


4.60 


6.75 


2.26 


7.00 


4.10 


6.25 


6.00 


6.25 


4.60 


6.75 


1.60 


6.25 


3.60 


4.75 


4.60 


6.26 


4.00 


5.50 


2.00 


6.00 


3.00 


4.60 


4.60 


4.76 


8.80 


6.60 


1.60 


6.25 


2.90 


4.00 


8.76 


4.76 


3.00 


4.50 


1.60 


4.25 


2.75 


8.85 


3.50 


3.85 


8.00 


4.00 


1.60 


4.25 


2.60 


8.40 


8.66 


4.00 


8.60 


8.50 


1.80 


4.25 


2.75 


8.60 


8.65 


4.00 


8.55 


8.55 


1.26 


4.85 


2.60 


8.35 


3.60 


3.65 


8.26 


4.00 


1.60 


4.26 


2.60 


8.75 


8.65 


3.85 


8.26 


4.40 


2.00 


4.75 


3.25 


4.00 


3.75 


4.75 


2.25 


5.10 


2.00 


4.75 


8.40 


4.60 


4.75 


4.75 


- 2.60 


5.25 


2.00 


5.50 


3.65 


4.60 


4.75 


4.90 


2.50 


6.25 


2.50 


6.00 


4.0O 


4.60 


6.40 


5.60 


8.26 


6.66 


2.00 


6.00 


8.76 


4.65 


5.50 


6.66 


4.00 


5.90 


1.76 


5.50 


8.00 


4.40 


4.60 


6.50 


4.00 


5.25 


1.50 


5.50 


2.75 


4.00 


4.00 


4.25 


8.75 


5.00 


2.00 


4.25 


2.76 


4.00 


3.75 


4.00 


8.40 


4.85 


1.75 
1.60 
1.76 


4.50 
4.75 
6.00 


2.75 
2.75 
2.75 


8.50 
3.50 
4.00 


3.75 
4.10 
4.25 


4.00 
4.50 
4.75 










8.75 


4.50 


2.50 


6.66 


3,50 


4.50 


4.75 


4.90 


4.00 


5.50 



1900. 

January 

February 

March 

April 

f^y 

Juno 

July 

August , 

September 

October 

November , 

December , 

1901. 

January , 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1902. 

January 

February 

March 

April 

May 

June 

July J 

August ^ 

September 

October 

November 

December 

1908. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1904. 

January 

February 

March 

Anril 

M^y 

June 

July 

August 

September 

October 

November 

December 
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Wool product of the UniUd StaUtfor 1904, hy SicUes, 
[EsiiniAtet of Mr. S. N. D. North.] 



States and Territories. 



Maine 

New Hampshire 

Vermont 

Maanachoaetts 

Rbodclsland 

Connecticut 

New Yorlr 

New Jer-tey » 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Geon^ia 

Florida 

Alabama 

MiffiiHflippI 

Louisiana 

Texas 

Arkansas 

TennoHsee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

W isconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota /. 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma and ludian Territory . 



T'nited States. 
Pulled wool 



Number of 

sheep Apr. 1, 

1904. 



Total product, 1904 . 



280,000 

63.000 

160,000 

30,000 

6,500 

80,000 

675,000 

S2,000 

850.000 

6,500 

100.000 

S35,000 

206.000 

50,000 

250,000 

100,000 

200,000 

230,000 

155,000 

1,440.000 

200,000 

260.000 

475.000 

675,000 

2,083,072 

1,200,000 

700,000 

525,000 

700,000 

350,000 

540,000 

575,000 

170,000 

250,000 

575.000 

450. 000 

5,576,000 

8,800.000 

1,300,000 

3, 150, 000 

GJO.OOO 

2, 025, 000 

600,000 

2,300,000 

5HO.000 

2.000,000 

1,625.000 

60,000 



38.342.072 



Average 

weight 

of fleece, 

19(M. 



Poundt. 

6 

6.2 

6 

5.8 

6.5 

5 

6 

5 

6 

6 

6 

4.5 

4 

4 

8.8 

8.6 

3.5 

4 

8.7 
6.5 
4 

4.25 
5.8 
5 
6 

6.5 
6.5 
7.25 
6.75 
7 

6.5 
6.5 
8 
8 

6.75 
6.5 
6.75 
7.75 
7 

5.5 
7 

6.5 
7 

6.5 
8 

7.25 
7.25 
6 



6.50 



Per cent 
of shrink 
age, 1901. 



40 
50 
50 
45 
42 
40 
60 
47 
52 
50 
47 
88 
42 
42 
40 
40 
40 
42 
45 
68 
42 
40 
46 
38 
62 
60 
60 
52 
48 
62 
60 
49 
68 
68 
60 
60 
64 
70 



61.6 
33 



Wool, washed 
and un- 
washed. 



Pounds. 

1.380,000 

390,600 

960,000 

174.000 

85,750 

150. 000 

4,050,000 

160,000 

5,100.000 

39,000 

600,000 

1,507.600 

820,000 



11,781.250 
360.000 



249,783,032 
42.000.000 



291,783,032 



Wool, 
scoured. 



Pounds. 
828,000 

195. aoo 

480.000 

95,700 

20,785 

90,000 

2,0c>5.000 

84.800 

2,448,000 

19,600 

265.000 

9S4.660 

475.600 

116,000 

670.000 

210.000 

420.000 

533,600 

315,425 

2,995,200 

461. onr 

663,000 
1,359,460 
1.782.608 
6,865,247 
S, 900, 000 
2,275,000 
1,827,000 
2,353,000 
1,176,000 
1,755.000 
1,906,135 

435,200 

640,000 
1,552.500 
1,170,000 
13,698.280 
8,835.000 
2,912,000 
6,237,000 
1,346.400 
4,324.635 
1.260.000 
5,232,500 
1.433.600 
4,495.000 
3,770,000 

115,200 



95,795,147 
28.140.000 



123.935,147 



Production of home-grown wool aiid imports of wool and sheepskins in the Uniicd Kingdom, 

1900 to VJO4. 

[London Times.] 



Year. 


Home-grown 
wool produc- 
tion. 


Foreign and 

colonial wool 

imported. 


Sheepskins 
imported. 


Total. 


1900 


Pounds. 
141.146,000 
138,483.000 

i:iS6«i.oao 

133,124.000 
131,963,000 


Pounds. 
553,164,732 
686,956,308 
637,521,986 
699, 500, 932 
561,706,689 


Pounds. 
85, 197. 124 
84,159,984 
91.505.165 
100.963,976 
85,595,648 


Pounds. 

779,4(n,8S6 

909,699.-292 

864, 721, 151 

833,588,908 

779,265,337 


1901 


I9(r2 


1903 


1904 
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Wliolesale pricet of wool per pound in leading cUie$ of the United /SSta/w, 1900-1904, 





Boston. 


New York. 


Philadelphia. 


St. Louis. 


Date. 


XX Ohio, 
washed. 


XX Ohio. 


XX Ohio, 
washed. 


Best tub- 
washed. 




Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


1900. 
January 


CenU. 
37 
37 
34 
32 
31 
29 
29 
28 
27i 
27 
27 
28 

27 

27 

26 

26* 

26 

26 

261 

27 

26 

26 

26 

26i 

27 
27 
27 
27 
27 
27 
27 
28 
29 
30 
29 
32 

32 
81 
31 
31 

;« 

31 

3;i 

33 
31 

34 
3-1 

33i 
33 
3.1 
32 
32 
32 
34 
34 
34 
34 
35 
34 


CenU. 
38 

V. 

34 

32 

31 

29 

29 

28 

27* 

28 

28 

28 
27 
27 

26i 

27 

27 

27 

26 

27 

27 

27 

27 

27 

27 

27 

27* 

28 

28 

29 

30 

31 

32 

M* 

32 
32 
32 
34 
34 
35 
35 
35 
35 
35 

84 
31 
34 
34 
33 
34 
8.5 
35 
85 
85 
36 
86 


CenU. 
36 
36 
36 
36 
34 
34 
28 
28 
28 
28 
28 
28 

26* 
26 

§J 
it 

^t 

26* 
25* 
25* 
25* 

26 

26 

28 

26* 

26* 

26* 

26* 

26* 

26* 


CenU. 
89 
39 
89 
87 
87 
36 
86 
30 
80 
80 
80 

ao 

27 

IS' 

26 
25* 
25* 
25* 
25* 
25* 
25* 
25* 
25* 

27 
27 
27* 
27* 
27* 
27* 
27* 
27* 
27* 


CtnU. 
36 
96 
86 
34 
83 
30 . 
29 
29 
28 
28 
27 
27 

27 
27 
26 
25 
25 
25 
•25 
26 
26 
26 
26 
26 

26 

26 

26 

26 

26 

26 

26* 

27* 

27 

27 

29 

31 

31 
31 
31 
31 
31 
30 
32 
32 
32 
33 
33 
33 

33 

33 

3S 

33 

32* 

31* 

31* 

33 

33 

33 

33 

33* 


CenU. 
87 
37 
37 
85 
34 
82 
82 
80 
80 
29 
28 
28 

28 
28 
27 
27 
27 
27 
26 
27 
27 
27 
27 
27 

27 

27 

27 

27 

27 

27 

27* 

28 

29 

29 

30 

32 

32 
32 
32 
32 
32 
31 
33 
33 
33 
34 
34 
31 

33 
33 
33 
33 
32* 

li* 

33 
33 
33 
33* 
83* 


CenU. 
29 
85 
33 
83 
33 
28 
28 
29 
29 
29 
29 
29 

28 
27 
27 
27 
25 
24 


CenU. 
35 


February 


36 


March 


85 


April 


84 


May 


34 


June 


^' 


July 


August 


29 


September 


29 


October 


29 


November 


29* 
29* 

29* 
28 


December 


1901. 
January 


February 


March 


27* 
27 


April 


May 


27 


June 


25 


July 




August 


24 
24 
24 
24 
24 

24 

24* 

24 

24 

24 

24 

24 

25* 

26 

26 

%' 

29 

29 

28 

27 

27 

28 

29 

29 

80 

30 

30* 

30* 

80* 

30* 

30* 

80* 

30* 

32 

33 

85 

35 

34* 

87 

40 


24 


September 


25 


October 


24 


November 


25 


December 


24* 

24* 
24* 
24 


1902. 
January 


February 


March 


April 


24 


May 


25 


June 


25 


July 


26* 


Augn-*^ 


September 


October 


27 


November 


28 
30 

31 
31 
31 
31 
30 
30 
30 
31 
28 
28 
28 
28 

28 
28 
28 
28 
28 
28 
28 
32 
34 
32 
32 
32 


29 
32 

32 
32 
32 
32 
83 
81 
81 
33 
32 
32 
32 
32 

32 
32 
82 
82 
32 
32 
35 
35 
35 
85 
85 
85 


28* 
29 


December 


1903. 
January.... ,.,, 


29 


February 


29 


March 


29 


April 


28* 


i£y-. .:.::::::;::::::::::::::::::::: 


28* 


June 


29 


July 


29* 


Angast 


29* 


September 


80 


October 


30* 


November 


31 


December 


30* 


1904. 
January 


30* 
31 


February 


March./. 


81 


April 


81 


May 


32 


Juno 


3S 


July 


84* 


August 


85 


September 


86 


October 


86* 
40 


November 


December 


41 







Digitized 



by Google 



712 TEABBOOK OF THE DEPARTMENT OF AGRICULTUBE. 

Bange of prices of wool in Boston, monthly, 1900-2904-^ 
[Cents per pound.] 



Date. 


Ohio nne, 
unwashed. 


Indiana 
quarter- 
Wood, 
unwashed. 


Ohio XX, 
washed. 


Ohio. No. 1, 
washed. 


Ohio 
Delaine, 
washed. 


Michigan 
X, washed. 




Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


1900. 
January 


25 
25 
22 
21 
20 
19 
19 
19 
18 
18 
18 
18 

17 

16* 

164 

17 

17 

171 

18 

13 

18* 
19 
19 

19i 
20 
19i 
19i 
19 
19 
20 
20 
2U 
214 
2U 
23 

22 
22 
22 
20 
20 
21 
23 
23 
24 
24 
24 
24 

23 
22 
2-2 
22 
22 
22 
21 
24 
24 
23 
23 
24 


26 
26 
23 
22 
21 
20 
19 
19 
19 
19 
19 
18 

18 

17 

18 

18 

17 

18 

18 

184 

184 

184 

19 

194 

20 

20 

194 

194 

194 

20 

20 

21 

2U 

214 

22 

28 

23 
23 
23 
22 
22 
24 
24 
25 
25 
25 
25 
25 

24 
24 
24 
23 
23 
23 
24 
26 
25 
25 
25 
26 


28 
28 
27 
23 
25 
25 
24 
23 
23 
23 
23 
23 

«3 

23 

224 

22 

20 

19* 

20 

20 

20* 

20 

20 

21* 

22 

22 

21* 

21* 

20* 

20* 

21 

22 

22 

23 

23 

24 

28* 

24 

22 

22 

22 

22 

23 

24 

24 

24 

24 

24 

24 
24* 

25 
24 
24 
27 
28 
28 
28 
80 
81 


29 
29 
28 
27 
26 
26 
26 
24 
24 
24 
24 
24 

23* 

24 

23 

224 

21 

20 

20 

20 

20* 

20 

22 

22 

22 

22 

21* 

20* 

21 

22 

23 

28 

23 

23 

24 

24 

26 
24 

1 

26 
25 
25 
25 
25 
25 

26 

ii 
i' 

27 
30 
30 
29 
80 
82 
83 


87 
87 
84 
82 
81 
29 
29 
28 
27* 
27 
27 
28 

27 

27 

26 

26* 

26 

26 

^ 

26 
26 
26 
26* 

27 
27 
27 
27 
27 
27 
27 
28 
29 
80 
29 
82 

82 
81 
81 
81 
30 
31 
33 
83 
34 
84 
34 
34 

83 
83 
32 
82 
82 
84 
84 
34 
84 
85 
84 


88 
87 
86 
84 
32 
81 
29 
29 
28 

28 

28 

27 

27 

26* 

26 

26* 

27 

27 

27 

26 

27 

27 

27 
27 
27 
27 
27 

28 
29 
80 
81 
82 

^ 

82 
32 
82 
84 
34 
85 
85 
85 
85 
86 

84 
84 
84 
84 
83 
84 
85 
86 
36 
35 
86 
86 


88 
88 
85 
35 
84 
82 
81 
80 
80 
28 
28 
28 

28 
27* 
26 
26 
25 
25 
26 

S' 

26 
26 
26 

27 
27 

n\ 

26 
26 
26 
28 
29 
80 
80 
81 

81 
81 
81 
30 
29 
80 
82 
82 
32 
32 
83 
83 

82 
82 
82 
80 
SO 
SO 
83 
83 
83 
S3 
85 
87 


89 
88 
87 
35 
35 
33 
32 
81 
80 
29 
29 
28 

29 
28 
27 
27 
26 
26 
26 
26* 

^ 

26* 
27 

27 
27 
27 

26 
27 
29 
80 
80 
81 
81 

82 
33 
82 
81 
81 
83 
83 
83 
83 
84 
34 
34 

83 
33 
33 
82 
82 
83 
84 
84 
84 
86 
38 
40 


88 

38 

35 

86 

83 

82 

81 

29 

29 

27* 

28 

29 

29 
28 
29 
28 
28 
28 
28 
28 
28 
28 
27* 
28 

28 
28 
28 
28 
28 
28 
28 
80 
814 
31* 
31* 
33 

34 
34 

i{ 

36 
86 
36 
36 
36 
36 

85 
35 
35 
84 
84 
34 
86 
85* 
85* 
86 
35 
87 


40 
38 

86 
S5 
33 
32 
31 
29 
28 
30 
29 

30 
SO 
30 
80 
30 
29 
30 
90 
28* 
28 
29 
29 

29 
29 
29 

il 

29 

81 - 

83 

32 

82 

83 

35 

86 

84 
34 
85 
87 
37 
37 
87 
37 
87 
36 

86 
86 
36 
36 
35 
86 
86 
86 
86 
36 
88 
3S 


29 

-28 

24 

24 

24 

23 

28 

22 

22 

21* 

22 

22 

22 
21 
21 
21 
20 
20 
21 

2?* 
21 

20 

21 

21 

21 

21 

21 

20* 

21 

22 

22 

22 

23 

23 

24 

26 

27 
27 
26 
26 
26 
25 
621 
21* 
21 
21 
21 
21 

21 
20 
20 
19 
19 
19 
21 
21 
21 
21 
21 
21 


29 


February 


29 


March 


•27 


Anrll 


24 


May!:::::::::::::::::::::: 


24 


June 


24 


July 


23 


August 


23 


September 


22 


October 


22 


November 


23 


December. 


22* 


1901. 
January 


22 


February 


22 


March 


21 


April 


21 


May 


-20 


June 


20* 


July 


21* 


August 


21 


September 


21 


October 


21 


November 


21 


December , 


21 


1902. 
January 


21 


February 


21 


March 


21 


April 


21* 


May 


^ 


June 


22 


July 


22 


August 


23 


September 


23 


October 


24 


November 


26 


December 


27 


1903. 
January 


27* 


February 


27} 


March 


77 


April 


26* 


May 


« 


June 


26 


Julv 


22 


A ugust 


22 


September ...: 


22 


October 


22 


November 


22 


December 

1901. 
January 


22 
22 


February 


22 


March 


21 


April 


21 


May 


20 


J une 


22 


July 


22 


August 


22 


September 


22 


October 


22 


November 


22 


December 


22 







a Furnished by Commercial Bulletin, Boston. 

frSince June 12, 1903, the standard quotation has been Michigan fine unwashed. 
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Range of prices of wool in Boston^ monthly , 1900-1904 — Continued. 
[Cents per pound.] 



Date. 



1900. 

Jamiary 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1901. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1902. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1903. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1904. 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 



riiie?>eieci- 
ed Terri- 


rine meai- 
um Terri- 


Texas, 12 
months, 
scoured. 


i«ine iree 
fall, Texas 


Pulled, A 


Pulled, B 


tory, staple 
scoured. 


tory, cloth- 
ing scoured. 


or Califor- 
nia scoured. 


super 
scoured. 


super, 
scoured. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


73 


74 


60 


62 


63 


66 


62 


55 


55 


57 


48 


60 


68 


70 


58 


60 


60 


62 


60 


62 


^') 


56 


48 


49 


66 


67 


55 


67 


58 


60 


47 


60 


60 


54 


46 


48 


63 


65 


53 


65 


67 


68 


47 


48 


60 


52 


40 


46 


60 


62 


61 


53 


66 


67 


46 


48 


47 


50 


40 


42 


55 


60 


50 


61 


63 


56 


42 


46 


47 


50 


40 


42 


63 


65 


46 


60 


52 


53 


41 


42 


46 


47 


39 


40 


62 


63 


46 


48 


62 


52 


40 


42 


45 


46 


87 


40 


60 


62 


45 


47 


60 


52 


38 


40 


45 


45 


86 


88 


50 


60 


45 


46 


60 


50 


38 


40 


42 


45 


86 


88 


50 


52 


45 


47 


50 


50 


38 


40 


43 


46 


37 


40 


49 


60 


45 


46 


48 


60 


40 


40 


45 


46 


87 


89 


50 


60 


89 


48 


48 


48 


38 


40 


42 


45 


37 


88 


48 


60 


38 


39 


47 


60 


37 


40 


40 


45 


85 


85 


43 


45 


35 


88 


43 


45 


36 


88 


88 


42 


84 


85 


45 


47 


88 


40 


43 


47 


36 


87 


38 


40 


83 


84 


45 


47 


40 


40 


45 


47 


36 


87 


35 


38 


31 


82 


45 


47 


40 


42 


45 


47 


86 


87 


35 


39 


30 


80 


46 


48 


42 


43 


47 


50 


86 


40 


37 


40 


81 


83 


47 


60 


43 


44 


48 


50 


40 


40 


38 


40 


83 


83 


49 


50 


44 


44 


60 


50 


40 


40 


88 


40 


83 


83 


49 


50 


42 


44 


60 


50 


40 


40 


88 


40 


82 


82 


49 


60 


43 


44 


48 


50 


40 


42 


88 


40 


32 


83 


49 


60 


43 


44 


48 


60 


40 


42 


88 


40 


84 


84 


49 


55 


44 


47 


48 


50 


40 


42 


38 


42 


34 


86 


64 


55 


46 


47 


48 


55 


40 


45 


38 


42 


86 


86 


50 


65 


45 


46 


62 


55 


40 


45 


38 


42 


35 


86 


50 


52 


44 


44 


62 


53 


40 


42 


38 


42 


83 


88 


60 


62 


42 


45 


48 


52 


38 


40 


38 


41 


S3 


84 


48 


62 


42 


44 


50 


55 


88 


40 


38 


42 


^. 


85 


50 


66 


45 


47 


62 


57 


38 


40 


88 


45 


86" 


88 


66 


67 


47 


49 


56 


67 


40 


40 


42 


45 


89 


89 


55 


67 


49 


49 


55 


57 


40 


40 


40 


45 


37 


88 


66 


67 


49 


49 


56 


57 


40 


45 


40 


45 


87 


87 


55 


58 


49 


60 


55 


60 


44 


48 


40 


44 


87 


89 


58 


59 


60 


60 


57 


60 


46 


48 


44 


46 


40 


40 


56 


60 


64 


68 


57 


60 


46 


48 


44 


46 


40 


42 


56 


58 


52 


56 


65 


58 


45 


48 


43 


46 


40 


43 


64 


66 


52 


64 


65 


57 


45 


46 


42 


46 


89 


42 


54 


55 


52 


63 


65 


57 


45 


46 


40 


44 


89 


41 


62 


55 


60 


63 


53 


57 


45 


46 


40 


45 


39 


42 


62 


65 


50 


63 


53 


67 


45 


48 


42 


46 


40 


42 


63 


65 


52 


63 


55 


67 


46 


48 


43 


47 


40 


44 


54 


66 


52 


63 


66 


67 


46 


48 


45 


47 


48 


44 


55 


66 


62 


53 


65 


57 


46 


48 


44 


47 


42 


44 


56 


66 


52 


53 


65 


57 


46 


48 


44 


47 


42 


48 


53 


56 


61 


63 


55 


66 


45 


48 


44 


47 


40 


43 


63 


65 


51 


62 


55 


56 


44 


46 


43 


45 


40 


42 


50 


52 


50 


62 


55 


56 


45 


46 


43 


47 


40 


48 


53 


65 


50 


62 


55 


56 


45 


46 


44 


47 


41 


48 


53 


55 


60 


62 


64 


56 


45 


46 


44 


47 


41 


48 


63 


56 


50 


52 


53 


fA 


44 


46 


44 


47 


42 


43 


62 


53 


50 


61 


52 


53 


44 


45" 


45 


47 


42 


44 


52 


68 


60 


52 


52 


60 


41 


45 


45 


48 


43 


45 


58 


62 


63 


60 


58 


60 


44 


45 


46 


49 


43 


46 


60 


63 


58 


60 


58 


60 


44 


45 


48 


60 


45 


48 


62 


65 


68 


62 


68 


63 


44 


47 


48 


62 


47 


60 


63 


65 


60 


62 


62 


63 


45 


50 


50 


54 


48 


50 


64 


70 


60 


65 


62 


63 


48 


53 


64 


67 


50 


53 


68 


70 


65 


68 


62 


68 


52 


66 


58 


60 


62 


55 
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HOGS. 
Number and farm value of hogs, 1880 to 1905, wUh exports. 



• 


On farms, January 1. 


Exports for year ended June 30. 


Year. 


Number. 


Value. 


Average 
farm 
value. 


Number. 

83,484 
77.456 
86,868 
16,129 
46,882 
55,025 
74,187 
75,383 
23,765 
45,128 
91,148 
95.654 
31,963 
27,875 
1,553 
7,130 
21,049 
28,751 
14,411 
33,081 
51,180 
22,818 
8,868 
4.031 
6.345 


Value. 


Average 
price. 


1880 


00 
183 
00 

IH6 
198 
67 
43 
86 
»25 
i92 
80 
06 
119 
07 
98 
16 
69 
76 
193 
31 
56 
42 
90 
24 
67 
11 


$1 »15 

1 135 

2 95 
2 521 
2 39 

2 a3 

1 (94 

2 91 
2 W2 
2 93 
2 36 
2 123 
2 115 
2 92 
2 126 
2 «7 
] 45 
1 70 
] m 
1 43 
] 121 
S 43 
J 80 

1 88 

2 27 
2 78 


$4.28 
4.70 
5.97 
6.75 
6.67 
5.02 
4.26 
4.48 
4.98 
6.79 
4.72 
4.15 
4.60 
6.41 
5.96 
4.97 
4.85 
4.10 
4.89 
4-40 
5.00 
6.20 
7.03 
7.78 
6.15 
5.99 


$421,009 
572.138 
509,651 
272.516 
627.480 
579.183 
674,297 
564.753 
193,017 
356,764 
909.042 
1,146,630 
864,081 
397,162 
14,753 
72.424 
227,297 
295.996 
1W.487 
227.241 
894.818 
238,465 
88.880 
40,923 
53,780 


15. 06 


1881 


1.S9 


1882 


14.01 


1883 


16.90 


1884 


1S.S 


1885 


10.51 


1886 


9.09 


1887 


7.48 


1888 


8. IS 


1889 


7.91 


1890 


9.97 


1891 


11.99 


1892 


11.39 


1893 


14.51 


1894 


9.50 


1895 


10.10 


1896 


10.80 


1897 


10.80 


1898 


7.07 


1899 


6.88 


1900 


7.71 


1901 


10.68 


1902 


10.50 


1903 


iai5 


1904 


8.48 


1905 













Number, average pricey and farm value of hogs in the United Slates on January 1, 1905, 



Statcffand Terri- 
tories. 


Number. 


Aver- 
age 
farm 
price. 
Jau.l. 


Farm 
value. 


; States and Terri- 
1 tories. 

1 


Number. 


Aver- 
age 
farm 

price. 

Jan. 1. 


Farm 
value. 


Maine 


64,701 

50,2-JO 

90, 405 

71,920 

12, 569 

46.03«) 

G75. 613 

150, *-8 

980.080 

45, 12.S 

290,321 

767, 163 

1,0.58.146 

664,907 

1,896.922 

883,741 

1,034,092 

1,087,780 

655,866 

2,5-25,048 

1.031,245 

1,011,516 

306,459 

1,185,63(5 

2,701,250 

920,447 


$9.45 
9.44 

7.85 
11.28 
12. 22 
12.00 
8.36 
10.40 
8. 28 
7.89 
7.41 
4.97 
4.8,5 
5.52 
5.14 
3.49 
4.53 
4.80 
4.78 
4.68 
8.63 
4.70 
5.33 
8.99 
6.30 
6.67 


8611.424 
474,077 
709,679 
°'' "58 
93 


Indiana 


2, 70 

3, 20 
1. 16 
1, 61 

7, 25 

8, 82 

1, 82 

2, 44 
24 
40 
92 
65 
67 
26 
84 
50 
57 
03 
28 
33 
84 
43 
23 


85.77 
6.74 
7.78 
7.05 
6.71 
4.60 
6.25 
6.51 
6.63 
7.37 
8.11 
8.05 
7.22 
5.80 
7.44 
7.62 
8.47 
7.05 
7.68 
6.06 
6.10 
5.47 
4.73 


$15,183,582 

25.255.589 

12,862,798 

8.»43.356 

48.920,094 


New Hampshire . 
Vermont 


Illinois 


WLMconsin 

1 Minnesota 

1 Iowa 


Ma.s.srtchiisetta . . . 
Rhmle Island 


Connecticut 


32 
25 


1 ML»«ouri 


13.997.619 

12.186.138 

18.806,874 

6.548,148 

1,411.650 

467,071 

126.108 

558.518 

122. 5S1 

135, -289 

4-28.625 

119,910 

801,600 

1.337,800 

1.629.784 

8.180,442 

2.n4,998 

3,852.738 


New York 


1 Kansas 


New Jersey 

Pennsylvania 

Delaware 

Maryland 

VirpinU 

North Carolina. . . 
South Carolina... 
Georgia 


76 
62 
60 
01 
00 
08 
87 
79 

., ^,*56 

4,684,437 
6, '221, 344 
3,135.039 
11,817,225 
3, 743, 419 
4, 754, 125 
1,633,426 
4,730,688 
17,017,875 
6,139,381 1 


1 Nebraaka 

South Dakota. . . . 
North Dakota... 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 


Florida 


Utah 


Alabama 


Nevada 


MLsslssippI 


Idaho 


Louisiana 

Texas 


Washington 

Oregon 


Arkansas 

Tennessee 

West Virginia.... 

Kentucky 

Ohio 


Calffomia 

Oklahoma 

Indian Territory 

United 8t*itis 


47,320.511 


5.99 


288,254,978 


Michigan 
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Wholesale prices of live hogs per 100 pounds in leading cities of the United States, 

1900-1904. 





Cincinnati. 


St. Louis. 


Chicago. 


Om 




Date. 


PacWng, fair 
to good. 


Mixed packers. 


Aba. 




Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


1900. 
/•nnnry r , r 


$4.45 
4.85 
4.95 
5.25 
5.15 
6.00 
5.25 
5.26 
5.40 
4.46 
4.45 
4.60 

4.96 
6.20 
6.60 
6.65 
6.60 
6.75 
6.70 
6.85 
6.75 
6.70 
6.3.> 
5.80 

6.00 
6.05 
6.20 
6.75 
6.65 
6.70 
7.25 
6.40 
6.90 
6.50 
5.85 
6.05 

6.25 
6.70 
7.06 
6.70 
6.76 
6.70 
6.15 
5.40 
6.80 
6.10 
4.15 
4.25 

4.75 
4.85 
5.35 
4.90 
4.50 
4.55 
6.25 
6.20 
6.56 
6.00 
4.46 
4.35 


•4.80 
6.06 
6.26 
6.86 
5.46 
6.80 
6.56 
5.40 
6.60 
6.80 
5.00 
5.16 

6.40 
6.76 
6.06 
6.20 
6.95 
6.20 
6.20 
6.80 
7.20 
6.96 
6.70 
6.40 

6.50 
6.50 
6.96 
7.80 
7.25 
7.70 
8.00 
7.70 
7.80 
7.70 
6. GO 
6.65 

6.95 
7.30 
7.75 
7.45 
6.85 
6.26 
6.90 
6.05 
6.35 
6.20 

4.95 

5.25 
5.85 
6.00 
5.50 
5.00 
5.55 
6.95 
6.85 
6.25 
6.10 
5.20 
4.90 


$4.40 
4.76 
4.85 
5.46 
6.20 
5.00 
6.30 
6.25 
6.36 
4.75 
4.70 
4.75 

4.90 
5.06 
6.25 
5.60 
6.50 
6.70 
6.80 
6.75 
6.60 
5.90 
6.45 
6.00 

6.10 
6.86 
6.80 
6.80 
6.70 
6.96 
7.50 
6.70 
7.30 
6.40 
6.06 
5.96 

6.15 
6.60 
6.96 
6.60 
5.80 
6.60 
6.30 
5.20 
6.55 
6.30 
4.50 
4.20 

4.05 
4.70 
5.20 
4.75 
4.65 
4.671 
5.10 
5.10 
5.30 
4.90 
4.50 
4.25 


$4.75 
6.06 
6.45 
6.76 
6.50 
6.35 
6.50 
5.50 
5.60 
6.40 
5.00 
4.96 

5.30 
6.45 
6.10 
6.15 
6.90 
6.26 
6.20 
6.60 
7.10 
7.00 
6.10 
6.50 

6.90 
6.60 
6.924 
7.50 
7.50 
7.95 
8.15 
6.12i 
8.20 
7.90 
6.90 
6.70 

6.95 
7.30 
7.60 
7.40 
7.06 
6.20 
6.95 
5.90 
6.20 
6.25 
5.50 
4.85 

5.25 
5.80 
5.75 
5.67i 
4.90 
5.50 
5.75 
6.72i 
6.26 
6.30 
5.174 
4.85 


$3.70 
8.70 
4.00 
4.26 
4.00 
4.10 
4.25 
3.60 
8.50 
8.86 
8.40 
4.00 

4.25 
6.10 
4.90 
4.40 
4.15 
4.26 
8.00 
8.00 
3.00 
4.25 
8.75 
4.00 

4.40 
4.40 
4.75 
6.40 
6.40 
6.65 
6.70 
5.30 
6.50 
4.60 
4.60 
4.60 

6.00 
5.80 
6.00 
6.30 
6.10 
6.25 
4.60 
4.50 
4.85 
4.00 
3.75 
8.80 

3.85 
3.90 
4.00 
3.75 
8.70 
4.00 
4.70 
4.60 
4.70 
4.40 
3.65 
3.60 


$4.92i 
6.10 
5.621 
6.86 
5.574 
6.424 
6.65 
6.574 
5.70 
6.56 
6.10 
5.46 

5.474 
5.65 
6.20 
6.25 
6.974 
6.30 
6.86 
6.60 
7.40 
7.10 
6.80 
6.70 

6.85 
6.86 
7.00 
7.60 

7.50 
7.96 
8.76 
7.95 
8.20 
7.90 
6.95 
6.85 

7.00 
7.55 
7.85 
7.65 
7.15 
6.35 
6.20 
6.15 
6.45 
6.50 
6.50 
4.90 

5.20 
5.80 
5.824 
5.30 
4.96 
5.474 
6.90 
6.80 
6.374 
6.274 
6.25 
4.674 


$4.15 
4.40 
4.50 
5.00 
4.50 
4.674 
4.76 
4.75 
4.90 
4.25 
4.80 
4.55 

4.90 
6.10 
5.174 
6.50 
5.00 
6.60 
6.25 
6.06 
6.85 
6.60 
4.45 
5.40 

6.40 
6.25 
6.50 
6.20 
6.50 
6.70 
6.85 
6.50 
7.06 
6.40 
6.96 
5.75 

6.00 
6.35 
6.75 
6.60 
6.50 
5. SO 
4.90 
4.924 
5.05 
4.80 
4.10 
4.15 

4.20 
4.50 
4.60 
4.50 
4.20 
4.274 
4.50 
4.65 
5.00 
4.924 
4.45 
4.25 


$4,724 
4.90 


February 


March 


5.174 
5.62i 


April 


iiSy.::::::;::::::::::::;:::::::::::: 


SSo 


Jane 


6.25 


July 


5.25 


August 


6.26 


September 


6.36 


October 


6.25 


Noyember 


4.974 
6.00 


Deoember 


1901. 
Jan nary 


6.35 


February 


6.424 


March 


6.00 


April 


6.10 


Ky 


6.824 


June 


6.074 


July 


6.024 


AofUflt 


6.45 


September 


6.90 


October 


6.85 


November 


6.16 


December 


6.80 


1902. 
Jftfinary 


6.70 


February 


6.46 


Min-r.h .'. . , 


6.75 


April 


7.80 


May.:::::::::::::::::::::::::::::::: 


7.85 


June 


7.75 


July 


8.06 


Aug'Uht 


7.66 


September 


7.76 


October 


7.46 


November . . .'. 


6.66 


December 


6. GO 


1906. 
January 


6.86 


Ff^bruary 


7.20 


March 


7.56 


April 


7.40 


fiky.:::::::.:.:::::: .::::::::::::: 


6.90 


June 


6.20 


July 


5.66 


AUgUHt 


5.80 


September % 


6.00 


October 


6.86 


November 


6.28 


December. 


4.70 


1904. 
January 


5. CO 


Febniary . . 


5.60 


March 


5.40 


April 


6.174 


Miy :::: 


4.774 


June 


6.274 
5.374 
6 40 


July 


Augrujit 


September 


6.06 


October 


6.85 


November 


5.00 


December 


4.66 
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Monthly average prices of live hogs in Chicago.^ 
[In dollars per 100 poandB.] 



Month. 


1898. 


1894. 


1895. 


1896. 


1897. 


1896. 


1899. 


1900. 


1901. 


1902. 


1908. 


1904. 


January 


4.22i 
A.hli 
4.55 
4.50 
4.55 
4.97i 
5.65 
5.40 
5.15 
5.36; 
5.4HI 
6.12i 


7.45 
7.974 
7.66 
7.024 
7.40 
6.624 
5.60 
5.05 
6.00 
6.»74 
5.70 
5.121 


5.274 
6.074 
4.724 
4.974 
4.874 
4.75 
5.30 
5.35 
5.821 
5.124 
4.324 
4.324 


4.25 
4.124 
4.674 
4.914 
4.53J 
4.65 
5.10 
4.624 
4.10 
8.85 
8.624 
3.474 


3.90 
8.974 
3.90 
3.60 
8.274 
8.15 
3.10 
8.10 
2.974 
8.10 
8.80 
3.25 


8.30 
3.424 
8.80 
8.874 
8.65 
8.874 
3.624 
4.00 
4.124 
8.80 
8.474 
8.35 


8.674 
8.931 
3.914 
3.874 
4.25 
4.024 
8.881 
3.824 
8.774 
8.624 
8.474 
8.424 


3.674 
3.75 
8.75 
8.824 
8.75 
8.724 
4.124 
4.424 
4.40 
4.35 
8.95 
4.00 


4.531 
4.824 
5.074 
5.474 
5.231 
5.131 
5.20 
5. 16} 
5.274 
4.924 
4.73i 
4.75 


5.131 
5.574 
5.70 
5.90 
6.76 
5.924 
6.85 
6.06 
6.60 
6.274 
6.66 
6.00 


6.20 
6.00 

6:92i 

6.96 

7.30 

7.621 

7.024 

7.60 

6.S^ 
6.25 


4-70 


February .... 
March 






5.05 
5.26i 
4.96 


April 






May.::::...:: 






4.571 
4.90 


June 






July 

August 






6.321 
4.981 


September . . . 

October 

November ... 
Decern t>er.... 










Yearly a 


ver 


age.... 


5.041 


6.49 


4.991 


4.31 


3.884' 8.644 


8.801 


8.971 


5.02|!5.864|6.7SA 


6.04H 



a This table exhibit<i average cash prices of live hogs for the past twelve years. The monthly prices 
are the means between the lowest and highest prices for each month, and the yearly prices are aver- 
ages of the monthly averages. 

EGGS. 

mioUsaU: prices of eggs per dozen in leading ciites of the United SlateSy 1900-1904, 



January ... 
February .. 

March 

April 

May 

June 

July 

August 

September . 
October . . . . 
November . 
December.. 



January ... 
February .. 

March 

April 

May 

June 

July 

August 

September . 
October . . . . 
November . 
December.. 



January ... 
February .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
Decern t>er. . 



Date. 



1900. 



1902. 



New York. 


Cincinnati. 


Chicago. 


St. Louis. 


Average best 
fresh. 


Fresh. 


Average best 
fresh. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


Genu. 


Cent$. 


CenU. 


CenU. 


CentM. 


CenU. 


Genu. 


CenU. 


17 


26 


15 




18] 


20 


124 


174 


134 


19 


124 




12 


16 


104 


14 


12 


17 


94 




10 


16 


81 


154 


12 


184 


94 




iSi 


114 


81 


114 


124 


141 


104 




111 


94 


10 


18 


15 


104 




10 


114 


8 


10 


13 


17 


9 




104 


114 


74 


n 


14 


18 


9 


12 


114 


184 


94 


111 


124 


14 


114 


15 


18 


16 


16 


194 


19 


21 


14 


16 


164 


174 


14 


164 


20 


27 


16 


20 


18 


23 


16 


IH 


23 


29 


18 


22 


20 


26 


18 


2S 


194 


27 


16 


20 


17 


23 


154 


184 


17 


214 


16 


171 


14 


194 


144 


174 


13 


174 


11 


15 


114 


17 


104 


13 


134 


14 


11 


12 


12 


12} 


104 


12 


134 


144 


11 


11 


. 104 


124 


10 


101 


13 


144 


11 


11 


10 


12 


84 


10 


14 


18 


9 


10 


10* 


18 


6 


9 


16 


20 


9 


13 


124 


144 


9 


lU 


18 


22 


134 


17 


18 


17 


12 


164 


20 


23 


17 


17 


164 


19 


16 


18 


22 


29 


17 


23 


19 


234 


18 


22 


23 


81 


28 


25 


23 


28 


22 


25 


26 


84 


22 


30 


18 


28 


22 


26 


27 


37 


21 


82 


234 


834 


21 


S2 


154 


80 


134 


23 


131 


264 


184 


204 


154 


18 


14 


15 


14 


16 


134 


154 


16 


174 


14 


15 


144 


154 


134 


15 


17 


20 


14 


144 


141 


17 


13 


154 


18 


204 


14 


144 


17 


18 


lU 


144 


18 


21 


14 


16 


16 


18 


18 


16 


20 


24 


164 


184 


17 


204 


15 


20 


21 


25 


18 


21 


20 


22 


17 


1S4 


22 


26 


19 


28 


214 


24 


194 


m 


24 


29 


21 


23 


20 


26 


204 


224 
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Wholesale prices of eggs, per dozen in leading cities of the United States^ 1900-1904 — Cont*d. 





New York. 


Cincinnati. 


Chicago. 


St. Louis. 


Date. 


Average best 
fresh. 


Fresh. 


Average best 
fresh. 




Low. 


High. 


Low. 


High. 


Low. 


High. 


Low. 


High. 


1903. 
January 


CtaU. 
24 
16 
144 
15 
16 
17* 
18* 
15* 
19 
21 
22 
28 

27 
20 
16 
17 
17 
17* 
17* 
19 
20 
20 
•21 
20 


Cents. 
28 
25 
21 
17* 
19 
19* 
23 
26 
28 
33 
46 
45 

47 
40 
25 
21 
21 
21 
24 
26 
80 
30 
88 
40 


Cents. 
20 
12 
12 
12 

ii} 

12 
12* 
18 
19 
20 
20 

23 
19 
14* 

it' 

16 
16 
18 
21 
22 


CenU. 
26 
20 
16* 
14 
14 
14 
14 
IS 
19 
22 
28 
26 

82 
29 
20 
17 
17 
16 
16 
18 
19 
20 
26 
27 


Cents. 
21 
14 
12* 
12* 
13 
12* 
11 
10 
16 
17 
18 
22 

22 
18 
141 

15' 

13 
11 
11 
13 
13 
17 
16 


Cents. 
264 
20 
20 
15* 
16 
15* 
16 
19 
20 
23 
28 
30 

34* 

33* 

20 

18* 

18 

17* 

20 

20* 

22 

23* 

28 

80 


CenU. 
17* 
12* 
11 
11 
12* 
12* 
11 
14 
18* 
19 
21* 
24 

28 

171 

13i 

14* 

13 

14* 

13 

16 

17* 

19 

21* 

24 


Cents. 
22* 


February .. 


18 


March 


16* 


April 


14i 


May 


14 


June . ... 


15 


July 


12* 


Aug^ust 


19 


September 


19 


October 


21* 


November 


26 


December 


28* 


1904. 
January 


29 


February 


29 


March 


16 


April 


15* 


May 


15* 


J une 


15* 


July 


17* 


A us^ist 


19* 


Seotem ber ..... .................... 


20* 


October 


20* 


November 


27 


December 


27 







TBANSPOBTATION BATES. 

Average freight rates on grain, in cents, from St, Louis to Liverpooly via river to New Orleans, 

and via rail to New York. 





ToNewOrleansbyriver. 


On wheat 
to New 
York by 

rail, per 100 
pounds. 


To Liverpool, 


Year. 


On grain 

In sacks, 

per 100 

pounds. 


On wheat 

In bulk 

per bushel. 


Via New 

Orleans 

on wheat, 

per bushel. 


Via New 

York on 

wheat, per 

bushel. 


Iggl 


20 

20 

17} 

14 

15 

16 

18* 

15 

17.93 

15.66 

16.28 

16.87 

17.54 

17.14 

13.00 

14. M 

10.83 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


6 

If" 

6| 

6* 

6 

6* 

5.95 

6.58 

6.87* 

6.60 

6.65 

6.89 

5.95 

6.00 

4.88 

4.50 

4.50 

a4.25 

a 4, 25 

«4.20 

a6.00 


32 

29* 

83 

26 

22f 

29 

82A 

291 

28* 

271 

29 

26.62 

28.50 

24.73 

23.57 

23.00 

23.64 

22.25 

21.95 

19.38 

19.33 

20.66 

22.26 

21. 61 






1882 


22* 

15 

16* 

16 

14 

14.71 
11.69 
12* 
13.50 
12.89 
14.24 
12.83 
14.64 
9.48 
8.53 
10.00 


27 


1883 


1884 


21* 


1885 


20* 


1886 


24 


1887 


24* 


1888 


2295 


1889 


24.97 


1890 


21.48 


Ifl91 


23.55 


1892 .• 


21 


1893 


21.72 


1894 


18.71 


1896 


18.33 


1896 


19.67* 


1897 


20.33 


1898 


20.32 


1899 


17. S8 


1900 *. 


18.41 


1901 


14.03 


1902 


15.33 


1903 


16.02 


1904 


15.25 







« F. o. b. New Orleans. 



fr No shipment 



Digitized 



by Google 



718 



YEARBOOK OF THE DEPARTMENT OP AGRICULTURE. 



Live slock and dressed meaU, Chicago to New Yorh by rail, average rates^ in cenU, per 100 

pounds. 





6 


1 


. 


1 
i 


1 

1 


Dressed 


Year. 


6 

1 


i 

» 


d 
% 


i 
a 

1 


Q 


Dressed 
hogs. 


Year. 


|i 


a 
o 


li 


o 

ae 

o 
o 


1881 


35 
36 
«> 
31 
31 
33 
88 
22 
25 
23 
27 
28 


81 
29 
32 
28 
26 
30 
32 
26 
30 
28 
30 
-28 


61 
53 
50 
44 

43 
42 
40 
31 
80 
30 
90 
30 


60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


56 
57 
64 
51 
54 
61 
62 
46 
47 
39 
45 
45 




!! 1893 


28 
28 
28 
28 
28 
28 
025 
28 

i 

28 

28 


20 

se 

30 
30 
30 
30 
25 
SO 
80 
80 
80 
30 


80 
80 
80 
30 
80 
80 
25 
90 
80 
30 
80 
30 


60 
60 
60 
60 
60 
60 
60 
00 
60 
60 
60 
60 


45 

45 

45 

45 

45 

45 

40 

45 

42.9 

41.2 

46 

45 


45 

45 

46 

45 

45 

45 

40 

46 

42.9 

41.2 

45 

45 


46 


1882 




M 1894 


45 


1883 




|! 1895 


45 


1884 




::::::* i896..:::::.:: 


45 


1886 




1«»7 


45 


1986 


53 
59 
46 
47 
39 
45 
45 


48 
54 
44 
45 
39 
46 
45 


1 1896 


46 


1887 


1899 


40 


1888 


! 1900 


45 


1889 


1901 


42. f 


1896 


1902 


41.1 


1891 


1903 


45 


1892 


j 1904 


45 









a Rates did not go into effect until February 1, 1899; until that time the 1898 rates governed. 
Meats, packed^ Cincinnati to Neiv York by rail, aterage rates, in cents, per 100 pounds. 



Year. 



1880 


39 


1881 


35 


1882 




1883 

1884 


30.5 
30.5 


18H.> 


24.4 


1880 


26 


1887 


30.5 


1888 


28 


1889 


26 


1890 


26 


1891 


20 


1892 


26 


1893 


21.5 


1894 


26 


1895 


26 


1896 


26 


1897 


26 


1898 


26 


1899 


26 


1900 


2G 


1901 


26 


1902 


26 


1903 


26 


1904 


2G 



Jan. 



Feb. 

30 

35 

21.5 

30.5 

30.6 

21.5 

26 

30.5 

28.5 

26 

26 

24.3 

26 

23.7 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 



Mar. 



35 

24.3 

30.5 

23.3 

20 

26 

80.5 

26.3 

26 

20 

26 

2t> 

26 

26 

26 

26 

26 

26 

26 

'26 

26 

26 

26 

26 



34.5 


May. 


June. 

ao.5 


July. 


Aug. 


Sept. 


Oct 


Not. 


Dec 


80.5 


80.5 


30.5 


30.5 


80.5 


81.5 


35 


30.6 


80.5 


25.7 


21.5 


21.5 


21.5 


21.5 


21.5 


21.5 


26 


26 


26 


26 


26 


26 


26 


26 


30.5 


29.2 


26 


26 


28 


28 


26 


26 


26.7 


80.5 


17.5 


17.5 


18.4 


23 


26 


26 


26 


26 


26 


20.6 


18.5 


17.5 


17.5 


21.5 


21.5 


21.5 


22.8 


26 


26 


26 


26 


26 


28 


26 


26 


26 


27.7 


26 


26 


26 


26 


28 


26 


28 


26 


26 


26 


26 


26 


19.9 


17.8 


15.5 


18.8 


21.5 


23.6 


26 


26 


26 


26 


28 


26 


28 


28 


28 


26 


28 


26 


26 


24.8 


20 


20 


20 


20 


26 


26 


26 


26 


28 


26 


26 


28 


28 


26 


26 


25.7 


21.5 


21.5 


21.5 


21.5 


21.5 


21.5 


26 


26 


26 


26 


26 


26 


26 


28 


26 


26 


26 


26 


26 


26 


26 


26 


•26 


28 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


'26 


26 


26 


26 


26 


26 


26 


28 


26 


26 


28 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


28 


28 


26 


26 


26 


26 


26 


26 


21.5 


21.5 


21.5 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


28 


26 


26 


26 


26 


26 


26 


26 


26 


28 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


26 


28 


26 


26 


26 


26 


28 


26 



The 

year. 



33.41 

26.78 

25.85 

27. 8J 

24.22 

21.10 

26.14 

27.12 

23.U 

26 

23.89 

25.Sft 

23.70 

25. 4S 

26 

26 

26 

26 

26 

24.83 

26 

26 

26 

26 

26 



Comprettsf'd cotton by rail, average rales, in cecils, per 100 pounds. 





Fn 


m New Orleans 
to a — 


From Mem- 
phis to— 


Year. 


1 


M 

o 


i 

a 
1 


1 
1 




1 


1881 


% 

60 
60 

60 
52 
fiO 
50 
62 
f^> 

br> 

65 


53 
48 
55 
55 
55 
47 
45 
45 
47 
50 
50 
50 


54 
51 
53 
53 
53 
45 
43 
43 
4.5 
50 
50 
50 


54 
51 
52 
62 
52 
44 
42 
42 
44 
50 
50 
50 


66 

61 

?2 

54 

56 

53 

53 

47 

.50.5 

50.5 

50.5 

50.5 


71 
66 
77 
59 
68 
58 
58 
52 
55 
55 
55 
55 


1882 


1883 


1884 


1885 


1886 


1887 


1888 


m>9 


1890 


1891 


1892 





Year. 



1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 



From New Orleans 
to it — 



From Mem- 
phis to— 



47 

50.5 

50.5 

50.5 

50 

47 

48 

50.5 

50.5 

50.5 

50.5 

50.5 



52 

66.6 

65.6 

66.6 

55 

52 

53 

55.6 

55.6 

55.6 

55.5 

50.6 



a These rates are mainly used for basing purposes. 
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Corn and wlieat^ 


average rates in cents 


per bushel, 


Chicago to New York, 


• 


Corn. 


Wheat. 


^ Year. 


By lake 
and canal. a 


By lake 
and rail. 


By all rail. 


By lake 
and canal .1 


By lake 
and rail. 


By all rail. 


1875 




11.34 
9.68 
13. 42 
10.45 
12.2 
14.43 
9.42 
10.28 
11 
8.6 
8.01 
11.2 
11.2 
10.26 
8.19 
7.32 
7.53 
7.21 
7.97 
6.5 
6.4 
6.15 
6.92 
4.41 
5.83 
4.72 
5.16 
5.51 
6.78 
4.82 


19.5 
14.12 
18.03 
16.89 
14.56 
17.48 
13.4 
13.5 
15. 12 
12.32 
12.32 
14 

14.7 
13.64 
12.6 
11.36 
14 

12.96 

18.65 

12.32 

10.29 

10.6 

11.43 

9.8 

10.08 

9.19 

9.21 

9.94 

10. M 

10.88 




12.09 
10.19 
14.75 
U.99 
13.18 
15.8 
10.49 
10.91 
11.63 
10 

9.02 
12 
12 

11.14 
8.97 
8.52 
8.57 
7.69 
8.48 
7 

6.96 
6.61 
7.42 
4.91 
6.63 
5.1 
5.54 
5.89 
6.37 
5.50 


20.89 


1876 


8.75 
9.59 
8.83 
10.49 
13.41 
7.77 
6.72 
8.03 
6.66 
6.8 
8.45 
8.5 
6.71 
6.32 
5.98 
6.32 
5.95 
7.18 
4.93 
4.50 
5.75 
4.53 
3.81 
6.08 
4.07 
4.61 
4.83 
4.85 
63.63 


9.82 

11.09 

9.96 

11.87 

13.13 

8.67 

7.23 

9.01 

7 

6.54 

9.10 

9.5 

7.06 

6.92 

6.76 

6.9fi 

6.45 

7.66 

5.11 

4.86 

6.19 

6.22 

l>4.45 

65.81 

64.49 

65.11 

65.26 

65.4 

64.73 


15.12 


1877 


19.66 


1878 


17.56 


1879 


17.74 


1880 


19.8 


1881 


14.4 


1882 


14.47 


1883 


16.2 


1884 


13.2 


1885 


13.2 


1886 


15 


1887 


15.75 


1886 


14.5 


1889 


15 


1880 


14.8 


1891 


15 


1892 


13.8 


1893 


14.63 


1894 


13.2 


1895 


11.89 


1896 


12 


18S7 


12.5 


1896 


12 


1899 


11.6 


1900 


9.96 


1901 


' 9.88 


1902 


10.62 


1908 


11.29 


1904 


11. 12 







Blnciuding Buffalo charges and tolls. 6£zc]ii8iTe of Buffalo charges. 

Average freight rates, in cents per ton per mile. ' 



a Leased by the Boston and Maine Railroad. 

6Leajsed by the New York Central and Hudson River Railroad. 
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Average raU$f in cents per passenger per mile. 









•o 




a 




•o 


o 




•o 


^ 






o 


1 

T3 






A 


3. 

i| 
II 




% 




s 


U3 




s 


a 


1 

! 

< 

i 




"P 


YCM. 


1 


1 


(4 




1 


p 

2 

s 


O 

s . 

'1 

! 


I 

B 


1^ 
-1 


1^ 

r 

g 


(4 
§ 

•a 


1 

• 
1 


V 

1 

5 


1875.... 


1.910 


2.180 


1.885 


1.965 


2.088 


2.269 


2.407 8.231 


2.882 


2.687 


2.690 


2.755 


2.878 


8.219 


2.878 


1878.... 


1.864 


2.099i 1.693 


1.859 


1.846 


1.819, 1.830 3.322 


2.804 


2.626] 2.8051 2.614 


2.974 


3.01S 


2.183 


1877.... 


1.947 


2.174 


1.953 


1.772 


2.1K2 


2. 1851 2. 192. 3. 786 


2.W2I 2.772 


2.994 


2.798 


3.140 


8.167 


2.458 


1878.... 


1.969 


2.217 


1.978 


2.158 


2.265 


2.277 2.268^ 3.788 


3.122 


2.9331 3.0291 2.795< 8.226! a845i 


2. 673 


1879.... 


1.888 


2.137 


2.(H4 


2.090 


2.221 


2.253 2.228 8.630 


8.066 


2.971 


2.90^2.417 




3.444 


2.484 


1880.... 


1.885 


2.0% 


1.999 


2.041 


2.135 


2.222 2.156 2.969 


2.614 


2.806 2.868 2.076 




3.476 


2,442 


1881.... 


1.820 


1.970 


1.862 


2.016 


1.988 


2.162 1.896 2.989 


2.164 


2.666 2.866 


1.828 


i'84i 


3.168 


2.446 


1882.... 


1.715 


1.993 


1.808 


1.94K 


2.156 


2.249 2.024 2,605 


2.388 


2.606 2.679 1.961 


8.800r 2.706 


2.391 


1883.... 


1.790 


2.08x1 1.986 


1.673 


2.1% 


2.297 2.193 2.373 


2.424 


2.604 2.616 2.141 


8.128) 2.6141 2.402 


1884.... 


1.651 


1.908 


1.942 


2.189 


2.170 


2.258 2.222, 2,379 


2.225 


2.672 2.663 1.900 


2.962 2.S42 8.S28 


1886.... 


1.833 


1.83.S 


1.419 


1.756 


2.058 


1.950 1.669 2.270 


2.211 


2.466 2.663 


2.026 


2.749,2.108 


2.216 


1886.... 


1.756 


1.853 


1.845 


1.890 


2.098 


2.114 2.130 2.181 


2.208 2.4201 2.415 


2.023 


2.186; 2.496 


2.142 


1887.... 


1.89 


1.880 


1.989 


2.039 


2.260 


2.125 2.255 


2.074 


2.268 2.828, 2.638 


2.062 


2.801 2.894 


2.245 


1888.... 


1.978 


1.976 


1.967 


1.851 


2.28C 


2.111 2.10 


2.025 


2.197 2.812 2.4451 


2.123 
2.128 


2.24ft, 2.429 


2.349 


1889.... 


1.957 


1.869 


1.932! 1.722 


2.286 


2.076 2.18 


1.709 


1.927 2.285i 2.415 


2.135i 2.870 
2.0451 2.403 


2.165 


1890.... 


1.915 


1.858 


1.910l 1.684 


2.254 


2.094 2.26 


2.064 


2.022' 2.149 2.859 
2.073; 2.822^ 2.408 


2.004 


2.167 


1891.... 


1.869 


1.818 


1.905; 1.601 


2.106 


2.070 2.23 


2.155 


2.205 


2.069 2.483 


2.142 


1892.... 


1.916 


1.828 


1.887, 1.689 
1.832^ 1.661 


2.183 


2.028 2.00 


2.181 


2.101: 2.308, 2.464 


2.04Si 2.104 2.448: 2.196 


1893.... 


1.869 


1.835 


2.196 


1.968 1.98 


1.989 


1.999, 2.095. 2,414 


1.981 


1.967 2.482 2.108 


1894.... 


1.851 


1.794 


1.8571 1.509 


2.069 


1.998 2.00 


1.906 


1.925! 1.89l| 2.191 


1.776] 1.758 2.866; 1.966 


1896.... 


1.819 


1.770 


1.837, 1.560 


2.215 


1.971 2.06 


1.980 


1.996 


2.146 2.411 


2.119 


1.962 2.8ia 


2.0ID 


1896.... 


1.769 


1.752 


1.838 1.641 


2.148 


1.960 1.88 


1.962 


1.979 


2.108 2.875 


2.117 


2.075 2.187 


2.(09 


1897.... 


1.811 


1.754 


1.842i 1.642 


2.108 


1.968 2.02 


1.960 


1.979 


2.1M^ 2.289 
2.092 2.862 


2.116 


2.101 2. 264 


2.022 


1898.... 


1.826 


1.750 


1.806 1.64« 


2.032 


al.953 2.02 


1.949 


1.938 


2.068 


L945; 2.162 


1.973 


1899.... 


1.800 


1.744 


1.766, 1.636 


2.074 


01.937 2.02 


1.860 


2.014 


2.036 2.837 


2.056 


1.941! 2.243 


1.925 


1900.... 


1.806 


1.754 


1.793 1.64C 


2.223 


1.962 2.05 


1.973 


2.021 


2.064! 2.846 


1.908 


1.968 2.81S 


2. 003 


1901.... 


r\ 


1.742 


1.799 1.641 


1.992 


1.992 2.09 


1.984 


1.960 


2.095; 2.824 
2.135' 2.817 


1.936 


2.085; 2,855 


2.013 


190"J.... 


\c\ 


1.723 1.531 


1.828 


1.999 2.04 


2.028 


1.999 


1.860 


2.007; 2.819 


1.986 


1903.... 


(*i 


(*') 


1.773 1.600 

1 


2.066 


<<L015 2.06 

1 


2.044 


1.971 


2.15712.809 


L981 


1-941 2.869 


2.006 



o Excludes ferry earnings at Jersey City, N. J. 

Mieased by the Boston and Maine Railroad. 

c Leased by the New York Central and Hudson River Railroad. 

Average rales on grain^ flour, and provisions, in cents per 100 pounds, through from 
Chicago to European ports, by all rail to seaboard and thence by steamers, from 1895 to 

1904^ 



Shipped to— 



Liverpool ... 

Do 

Do 

QIaarow 

Do'..*.*!!.'! 
London 

Do 

Do 

Antwerp 

Hamburg.... 
Amsterdam . 
Rotterdam .. 
Copenhagen. 
Stockholm .. 

Stettin 

Bordeaux ... 



Articles. 



Grain 

Sacked flour. 
Provisions... 

Grain 

Sacked flour. 
Provisions... 

Grain 

Backed flour. 
Provisions... 

do 

do 

.....QO 

do 

.....do 

.....do 

do 

do 



1896. 



32 

84 

41.81 

34.19 

36.25 

49.69 

83.29 

36.13 

46.03 

48.28 

60 

60 

48 

55.31 

66.66 

56.31 

64.13 



1896. 1897, 



38.6 

34.3 

44.91 

34.22 

36.6 

49.97 

83.48 

36.28 

47.15 

49.69 

61 

52 

52 

58.12 

69.37 

58.12 

64.13 



33.6 

86.81 

44.4 

35.28 

39.06 

52.6 

34 

36.12 

48.14 

51.09 

51 

62 

52 

57.28 

68.63 

57,28 

64.13 



1898. 



34.85 

37.66 

47.16 

86 

39.06 

52.5 

36 

37.26 

49.69 

52.6 

62 

52.6 

62.6 

58.18 

69.26 

68.18 

05.75 



1899. 



29.72 

80.12 

40.6 

82.85 

81.25 

44.69 

80.6 

38.6 

44.14 

47.5 

46 

47 

47 

5L72 

62.97 

5L T2 

59.12 



1900. 



29.48 

27.9 

48.84 

80.98 

8L56 

66.31 

31.1 

35.01 

66.87 

51.09 

60 

61 

51 

56.81 

64.6 

66.81 

64.12 



1901. 



21.47 

23 

86 

24.1 

24.88 

46.16 

23.28 

25.6 

44.76 

46.26 

44 

46 

45 

47.75 

53.26 

47.75 

64.25 



1902. 



20.85 

23.6 

36.25 

21.76 

22.75 

4L88 

21.76 

24 

39.06 

41.6 

39 

40 

40 

42 

45 

42 

5L25 



1903. 11904. 



22.68 

25.19 

41.9 

24.43 

25.88 

46.88 

23.56 

25.19 

44.06 

49.69 

47 

42 

42 

49.69 

52.5 

49.69 

56.25 



20L19 
21.00 
36. 6« 
22.38 
23,20 
44.06 
21.50 
22.25 
44.06 
48.28 
46.00 
42.00 
42.00 
46.88 
49.09 
46.88 
56.25 
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VAIiUES OF FOBBiaH COINS AHD CT7BBEHCIBS. 

[As glYen by the Director of the United States Mint and published by the Secretary of the Treasury.] 
COUNTRIES WITH FIXED CURRENCIES. 



Countries. 



Argentine Republic. 

Austria-Hungary — 

Belgium 

Brazil 



British N. A. (except 
Newfoundland). 

British Honduras 

ChUe 



Colombia . . 
Costa Rica. 
Cuba 



Denmarlc . 
Ecuador.. 



Egypt... 
Finland . 
France . . 



Germany 

Great Britain. 



Greece. 



Haiti . 
India . 



Standard. 



Gold and silver. . 

Gold 

Gold and silver. . 

Gold 

.....do 



.do. 
.do. 



do 

do 

Gold and silver. 



Gold... 
do. 



do 

do 

Gold and silver. 



Gold... 
do. 



Gold and silver. 



do. 

Gold... 



Italy Gold and silver. 

Japan Gold 

LiDcria do 

Netherlands j Gold and silver. 

Newfoundland I Gold 

Peru do 



Portugal . 
RuHsia . . . 



Spain 

Sweden and Norway. 
Switzerland 



Turkey 

Uruguay... 
Venezuela. 



.do. 
.do. 



Gold and silver. 



Gold 

Gold and silver. 



Gold 

do 

Gold and silver. 



Monetary unit 



Value in 
U.S. gold. 



Peso. 



Crown.. 
Franc .. 
Milreis . 
IXdlar.. 



.....do. 
Peso... 



Dollar . 
Colon.. 
Peso... 



Crown. 
Sucre . . 



Pound (100 pias- 
ters). 
Mark 



Franc , 



Mark 

Pound sterling . 

Drachma 



Gourde. 
Rupee .. 

ira.... 



Yen ... 
Dollar . 
Florin . 

Dollar . 
Sol .... 



Milreis , 
Ruble .. 



Peseta. 



Crown. 
Franc . 



Piaster . 

Peso 

Bolivar . 



to. 96, 5 

.20,8 

.19.8 

.54.6 

1.00 

1.00 
.36,5 

1.00 
.46,5 

.a 

.26,8 
.48,7 

4.94,8 

.19,8 

.19.8 

.23,8 
4.86,64 

.19.8 

.96.5 
.32,4 

.19,8 

.49,8 
1.00 
.40,2 

1.01,4 

.48,7 

1.08 
.61,5 

.19,3 

.26,8 
.19,3 

.04,4 

1.03,4 

.19,3 



Coins. 



Gold— argentine ($1.82,4) and i 
argentine; sUver-^tcso and 
divisions. 

Gold— 20 crowns ($4.05.2) and 
10 crowns. 

Gold— 10 and 20 francs; rilTer— 
5 francs. 

Gold— 6. 10. and 20 milreis; sil- 
ver—I. 1, and 2 milreis. 



Gold— escndo ($L25), doubloon 
($3.65), and condor (I7.S0); 
silver— peso and divisiom!. 

Gold— condor ^.647) and dou- 
ble condor; aJIver — peso. 

Gold— 2, 5, 10. and 2D colons: sil- 
ver— 6. 10,25,and 50centisimo9. 

Gold— doubloon ($5.01,7); sil- 
ver—peso (60 cents). 

Gold- 10 and CO crowns. 

Gold— 10 sucres ($4.8665); sil- 
ver— eucre and divisions. 

Gold— 10.-20, 50, and 100 piasters; 
silver— 1, 2. 10. and 20 piasters. 

Gold- 19 and 20 marks ($L9S 
and $3.85.9). 

Gold— 5, 10. 20, 50, and 100 
francs; silver— 6 francs. 

Gold— 5, 10, and 20 marks. 

Gold— sovereign (pound stor- 
ing) and half .««overeign. 

Gold— 5. 10, 20,50, and IWdraeh- 
mas; silver— 5 drachmas. 

Silver— gourde. 

Gold— sovereign ($4.8665): sfl- 
ver— rupee and divisions. 

Gold— 5, 10, 20. 50, and 100 lire; 
silver— 5 lire. 

Gold— 1, 2, 5, 10, and 20 yen. 

Gold— 10 florins; silver— 1, 1, 
and 2i florins. 

Gold— $2 ($2.02.7). 

Gold— libra ($4.8Sb65); silver- 
sol and divisions. 

Gold— 1, 2, 5, and 10 milreis. 

Gold— imperial ($7,718) and 4 
iraDerial ($3.80); silver— i, J, 
and 1 ruble. 

Gold— 25 pesetas; silver— 5 pe- 
setas. 

Gold— 10 and 20 crowns. 

Gold— 5, 10. 20, 50. and 100 
francs; silver— 5 francs. 

Gold— 25. 50, 100. 200, and 500 
piasters. 

Gold— peso; silver-^>eso and 
divisions. 

Gold— 5, 10, 20. 50, and 100 boli- 
vars; silver— 5 bolivars. 



COUNTRIES WITH FLUCTUATING CURRENCIES 


. 








Country and monetjiry 
unit. 






it 


•-> 


Country and monetary 
unit. 


Apr. 1, 
19C4. 

Julyl, 
1904. 


V- 




Bolivia: 

Silver boliviano 

Central America: 


as. 

41.9 
41.9 

as. 5 

65.7 
63.5 
69.9 


as. 

40.3 

40.3 

65.9 
63.2 
61.1 
67.2 


as. 

42.2 

40.3 

68.9 
6i.l 
6,^9 
70.3 


as. 

43.1 

43.1 

70.5 
67.6 
65.4 
71.9 


China— Continued . 

Niuchwang tael — 
Peking tael 


as. 

64.4 
67 

62.7 
66.6 

45.5 

7.7 


as. 

6i 
64.4 
60.8 
64 

43.8 

7.4 


as. 

64.8 
67.4 
63.1 
67 

45.8 

7.8 


as. 

66.8 
(8.9 


Si I ver peso 


Shanghai tael 

Tientsin Uel 

Mexico: 

Silver dollar a 

Persia: 

Silver kran 


64.5 


China: 

Canton tael 

Chifuuel 


18.5 
46.8 


Fuchau tael . . .* 




Haikwantael 


7.9 









a The Mexican dollar is to have in Mexico after May 1, 1905, a fixed value of 49.8 cents. 
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Page. 
Accounts and Disbursementa, Division, work, organization, and duties. - 115-116, 541 

Adirondacks, expenses in lumbering, relation to profits 459-460 

Forestry Bureau experiments 453 

Adulterants, lard, difficulty of detecting 359 

Agricultural clubs, boys', article by Dick J. Crosby 489-496 

summary of benefits 495-496 

girls', note 493 

Colleges and institutions with courses in agriculture, list 543-545 

new buildings and appropriations 96 

work, remarks 96-97 

development of Argentina, article by Frank W. Bicknell 271-286 

engineering, remarks 110-111 

experiment stations, directors, work, etc 546-548 

implements, United States, use in Ai^ntina 285 

groducts, imports and exports, statistics 721-741 
Allege, Illinois, work with boys in corn growing 491,492 

Department, aia to movement for agriculture in schools 98-99 

appropriations, 1903-1905 543 

new citrus creations, article by Herbert J. Webber 

and WalterT. Swingle 221-240 

organization and work 539-542 

personnel, remarks 116 

relations to forest planting on farm 269,270 

respiration calorimeter work 207 

development of study and publication in States 521-522 

dry-land, remarks 50 

Guam, remarks 104 

Guatemala Indian, two systems 480-482 

instruction in common schools, aid from Department 98-99 

opportunities, articles by B. T. Galloway, M. B. Waite, and W. J. 

Spillman 161-190 

products as source of wealth, discussion by Secretary 10-15 

relation to manufacturing, remarks 161 

Secretary, duties 539 

in food inspection , 152, 153, 154, 155 

recommendations 55,90, 104, 113 

report 9-118 

State officials, list 550 

publications, article by Charles H. Greathouse 521-526 

reports, extracts, and incidents 524-525 

more important series 522-524 

Alabama argillacea, relations to boll weevil 201 

experiment station, steer-feeding investigation 536 

Forestry Bureau experiments 453 

freezes, effect on citrange 232 

tobacco experiments, note 75 

Alaska experiment stations, work, discussion 99-101 

frost, destruction of cereals in August at Copper Center 100 

game protection 89 

Alfalfa and irrigation, factors in Colorado potato growing 312-313 

benefits to Argentine pastures 278-279 

Eastern States, remarks 587 

use under trees along fence lines, suggestion 266 

usefulness in cotton region, remarks 505 

value of windbreak in growing 269 
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Alfalfas and clovers, remarks 97 

Aleae, destruction by use of copjjer sulphate 50 

Alkali land, reclamation, discusnon 72-76 

success in reclamation 74 

Alkali-lovinff plants for Western lands, remarks 39 

Allegheny Mountain region, fruit growing opportunities 179 

Almonds, destruction by California jay 249 

Ani^licas, wines, making 373 

Animal breeding and feeding investigations by Bureau of Animal Industry, 

article by D. E. Salmon 627-538 

Industry, Bureau, organization and duties 540 

work, diecussion by Secretary 19-25 

Animals and birds, foreign, entrj^ into United States, remarks 88 

diseases, legislation, review by D. £. Salmon 581 

farm, and their products, statistics 700-717 

in Aigentina, number and breeds of sheep 277-278 

Ant, GuatemaUn, boll weevil enemy, colonization, etc. (ff^also kelep) 35,80 

Ants, black, injuries to wood 390 

white, or termites, injuries to timbers, ties, etc 389-390 

Aphis, fruit'tree, value of manure as remedy 175 

Apiary, model, Arlington fsurm, note 86 

Appalachians, Forestry Bureau experiments 453 

Appendix 539-741 

Apple and peach growing in Rocky Mountain region 178 

diseases in 1904 582 

insect enemies, important, and damage to crop 409-471 

orchards, failure to bear, suggestion of remedy 174 

scores, remarks 420 

trees, spraying, cost, estimate 471 

Apples, Bloomfield and Doctor, new and promising, description, etc 399-402 

breeding, note 121 

crop of 1904, notes 573,574,575,576 

exports 736 

preferences of German and British markets 432 

vagaries of buyers 420, 425-426 

w^inter, shipments to foreign markets, remarks 43 

Appointment Clerk, duties 539 

Appropriation, Porto Rlcan, for experiment station 102 

Appropriations and l^islation, road, State, summary by M.O. Eldridge 610-612 

Department of Agriculture, 1903-1905 543 

remarks 115 

State, for agricultural collies, remarks 96 

Argentina, agricultural development, article by Frank W. Bicknell 271-286 

animals, number and breeds of sheep 277-278 

benefits from alfalfa growing 278-279 

corn, increase in production for feed 283-284 

dairy industry 278 

difficulties of small farmer 285-286 

flax, fruit, cotton, and tobacco 284-285 

freight rates, note 281 

shipments of chilled beef to England 277 

stock sh i pnients 275-276 

wheat production, yield and milling 279-280, 282 

Arizona, alkali lands, experiments 73 

date growing, note 31 

tree pest investigation, note 83 

Arkansas, rice territory, study 168 

Arlington farm, remarks 51 

Arsenical poisons, use a^inst cotton bollworm, note 81 

Ash, Forestry Bureau experiments 453 

Assistant Secretary, Col. J. H. Brigham, notice of death 117 

duties 539 

Atmosphere, relation to food and physiological processes of plants 122-123 

Atwater, W. O., and F. G. Benedict, article on **The respiration calorime- 
ter" 2©5-220 
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Page. 

Bacteria and fungi, jjart in production of soil conditions, note 124 

nitrogen-nzing, remarks * 10, 49 

typhoid fever and Asiatic cholera, destruction, note 61 

Bailey, Professor, remarks on quality of fruit as related to marketing 419 

BaUminus spp., nut weevils, discussion 301-310 

Bananas, Hawaii, study 102 

Barberry, relation to development of wheat rust, remarks 125, 126 

Bark, leaving on timber, source of danger from insects 391 

relation to insect injuries of lumber 395 

Barks, woods, etc., injuries by insects 381 

Barley, acreage, production, prices, exports, etc 658-662 

crop of certain countries, 1900-1904 656-657 

growing, in Alaska, notes 100 

visible supply. United States and Canada 657 

Bams, farm, ventilation and lighting 110 

Barrels, alcoholic liquids, insect attacks 397 

BsAL, F. E. L., article on "The relation of birds to fruit growing in Cali- 
fornia" 241-254 

usefulness of birds, observations - 514 

Beans, prices wholesale (see also Castor) 696-697 

Bedding and ornamental plants, growing as a specialty 169 

Bee culture, investigations, etc 86 

Bee Keepers* Association, National, officials 555 

Beech, Forestry Bureau experiments 453 

value by sizes and prices *. 458 

Beef and mutton, exports from Argentina 276 

pork production under Southern conditions 536-537 

porterhouse steak and neck, comparison 422 

production 1 . 189-190 

Bees, carpenter, injuries to wood 390 

supposed injurv by birds 87 

Beet and cane sugar, \Jnited States production 696 

diseases in 1904 584 

seed breeding, effects of soil and environment 347-348 

roots, growing and siloing 350-351 

sugar, breeding, article by J. E. W. Tracy 341-352 

importance of growing in United States 343-344 

methods for producing 344-345 

scientific growing, summary of steps 350 

work of Department 351-352 

tests of character 348-349 

sugar, diseases, remedy 29 

fertilizers, remarks 28-29 

men, inattention to seed used in growing beets, note 342 

seed balls, single germ 29 

growing 27 

Beetles, drug, injuries to medicinal products of forest (see also Weevil) 391 

timber, or ambrosia beetles, injuries to trees, lumber, etc 383-385 

Beets, selection for seed raising 344, 345, 346 

sugar content, effect of increase 341-342 

Benedict,* F. G., and W. O. Atwater, article on **The respiration calorime- 
ter'* 205-220 

Bennett, Prof. R. L. , work against cotton boll weevil 498 

Bermuda ^^rass, use in soil binding on roads 337 

Berries, diseases in 1904 583 

wild, abundance in Eastern States and availability as bird food 244 

Berry, Jam^s, review of weather and crop conditions, 1904 556-580 

Beverages, meaning of word under food law; food inspection 153, 158-159 

BicKNELL, Frank \V., article on ** Agricultural development in Argentina". 271-286 

BiGETX)W, W. D., review o^ food legislation and inspection, 1904 593-597 

Binding Quality of road material, study 332 

Biological Survey, investigation of fruit eating by birds in California 243 

organization and duties '. 541 

recommendations of Secretary 90 

work, review by Secretary 86-90 
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Birch, gradee, yields, etc., in lumber experiments 465-458 

vaiae by sizes and prices 457 

yellow, Forestry Bureau experiments 453 

Bird depredations, causes 243 

food, supply of wild berries and availability in Eastern States 244-245 

migration, study, remarks 88 

Birds and game, organizations for protection, officers 556 

five mammals, importatians, 1904 609-610 

mammals, injurious, importation, prohibition 515 

California, rapid mcrease of many species, with causes 241-242 

damages to crops generally, remarks 245 

eating of noxious insects 253-254 

food habits, beneficial and harmful * 87-88 

foreign, impHortation, note 88 

fruit eating in California, investi^tion by Biological Survey 243 

j;ame, raiswg in captivity, experiments and results 516 

injurious species, protection a^inst introduction 514-515 

kinds injurious to crops in Cuifomia, discussi<Hi 246-254 

migration and depredations in California 242 

protection 509-511,513-514 

relation to fruit growing in California, article by F. E. L. Beal 241-254 

Blackbird, eating of fruit, remarks 248 

Blackleg, vaccine and mallein, distribution 24 

Bloom, cotton, remarks 144 

Boll weevil and diseases, ravages of cotton, work of Bureau of Plant Industry 

in meeting, article by B. T.Galloway 497-508 

breeding and selection of cotton in work for control 498-502 

causes of control in Guatemalan cotton 487-488 

control work, distribution of early maturing cotton 507-508 

cotton, attempts to prevent advance 202-203 

cause for less number of generations 193 

death of larv«e by unusual growth of plant 487 

destruction of plants in fall as means of control 200 

effect of ravages 197 

extension, 1904, note {see also Weevil) 601 

in United States, present status 191-204 

investigation and control, outlook 203-204 

problems not yet solved 199-201 

relations to cotton-leaf worm 201 

results of demonstration farm work for control 506 

service expected of kelep, or Guatemalan ant 485 

territory affected 192-195 

damage to cotton, estimates 195-197 

effect of dryness of climate, note 479 

larva*, death by reason of " gelatinization " in cotton 500-601 

plan of work in plant industry for restriction 497-498 

protection of Guatemalan cotton by kelep 476, 478 

scope of Department's investigations - 197-199 

season of 1904, notes 564-575 

spread by cotton seed 193 

to all Guatemalan cotton, illustrative example 484 

study of tropical cottons in work for control 502 

BoUworm, cotton, and minor cotton insects, remarks 80 

investigation 198-199 

damage in 1904 601 

to com 465 

lessening of damage in 1904 196 

work for control 80-81 

Books, Department, reprinting and sale, remarks , 114 

on agriculture, Stale publication and distribution 521-526 

Borax, experiments on use as food preservative, discussion 63-65 

food preservative, effect of varying quantities 64-65 

Bordeaux mixture, remedy for sugar-beet diseases 29 

value against ix>tato rot, etc. , note 126-127 

Borers, powder poet, injuries to lumber, woodwork, and implements 387-389 

round-headed and flat-headed, habits, appearance, etc 386 

injuries to wood, lumber, bark, etc 38^-386 
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Boric acid. {See Borax.) 

Bofiton, wool prices, range monthly, 1900-1904 712-713 

Boys' agricultural clubs, article by Dick J. Crosby 489-^96 

clubs, Illinois, development 491-493 

in States other than Illinois 493-494 

Illinois, sentiment outgrowth of corn-growing contest 490 

Brandies, food inspection, note 159 

Brandy, making, and California production 374 

Branifp, Edward A., article on *'The determination of timber values" 453-460 

Bread, rye and wheat, quality and demand 427^28,429-430 

Breadstuffs, exports 737 

Breed, American horses, trotter as foundation 531-533 

Breeding and feeding investi^tions, animal, of Bureau of Animal Industry, 

article by D. E. Salmon 527-538 

restocking, value of game 516 

selection, improvement of tobacco, article by Archibald D. 

Shamel 435-452 

plant, work against cotton boll weevil 498-502 

animals, importeition, remarks 538 

carriage horses, remarks 532-535 

citrus fruit, early Department work in Florida 221-223 

cotton, experiments near boll- weevil territory 501-502 

new types 34 

sparse foliage and hairiness as desiderata 501 

early varieties of cotton, work against boll weevil 499 

experiments, Department, object 537-538 

horses, suggestion for relief of market shortage 531 

investigations, propoeed 537 

plant, development in nineteenth century 120-122 

new creations, discussion 45-47 

potatoes, poor quality of new Colorado varieties 315 

sheep and poultry, investigations 528 

stock, high prices in Argentina, discussion 274-275 

sugar-beet seed, article by J. E. W. Tracy 341-352 

Breeds, animal, development, note 9 

Bridges and culverts, use in road building 332-333 

Brigham, Col. J. H. , late Assistant Secretary, notice of death 117-118 

warning regarding irrigation 525 

British India, source of supply of castor bSans 297 

markets, American fruits, remarks 43 

North America, exports of United States horses , 530-531 

Bromus inermiSj varieties, note 40 

Brown-tail moth, spread 601 

Brush fires, effect on forest, remarks 135 

Buckwheat, acreage, production, prices, etc 670-672 

cake, whiteness, influence on demand 430 

Buds, fruit tree, destruction by birds 247 

Buildings, agricultural college, new, notes 96 

Department, rental, construction, and plans 116, 116-117 

farm, remarks 110, 111, 112 

Bulb growing as new industry, remarks 31 

Bureaus, Divisions, Offices. (See Accounts, Animal, Biological, Chemistry, 
Entomology, Experiment Stations, Forestry, Plant, Publications, Road, 
Soils, Statistics, VVeather.) 

Butter, Argentine, quality and market 278 

color, influence on demand 424 

fancy, trade 184-185 

grape, recipe 376 

inspection, beneficial effects, notes 24 

methods of judging quality and desirability 41 7-418 

prices 185,706 

scores, weight given to flavor 418 

Buttermilk, production and sale, remarks. 185 

By-products, grape, discussion 377-380 

Cables, submarine. Weather Bureau 18 

Gactos, forage-plant use 39 
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California, birdp, food habits, remarks 87 

birde^ injarioofl to fruit, specific discossion 246-254 

bamingof slash 138 

conditions for bird food as compared with Eastern States 244-246 

date growing, note 31 

forest lands, mapping, note 68 

ffrape cultare and wine and raisin production, notes 366, 368 

losses by fire in virgin timber, remarks 136 

reclamation of alkali land, progress 73 

relation of birds to fruit growing, article by F. £. L. Beal 241-264 

road experiment and legislation 68 

southern, windbreak 2$6 

sugar beet seed production 28 

University, nutrition in vesU^tions 196 

water scarcity as cause of fruit-eating by birds 244 

work a^inst scale insects 82 

Calorimeter, expenments, nutrition investigations, remarks 106 

publication of results, note 214 

some results 214-216 

respiration, article by W. O. Atwater and F. G. Benedict 206-220 

description 207-211 

field for work 220 

results in study of human temperatures J 218-220 

tests of accuracy, etc 211-212 

use in study of animal nutrition 628 

results and value in stu(]y of ventilation problems 215-217 

tests of accuracy, remarks 211-212 

use of water in study of heat and energy of human body 209-210 

Canaries, importation, note 88 

Cane and beet sugar, United States production 696 

sugar, leaf hopper, remarks 2&2 

Canned grapes, recipe 376 

Capillarity, influence on movement of water in soil 142 

Capital, farm, increase, discussion by Secretary 13-14 

Carbon bisulphid, reme<ly for nut weevils 306, 310 

dioxid and heat, amounts jriven off by human body 214-216 

normal content of air, and human endurance 216-218 

Carmon, head of Department carriage-horse stud, points, pedigree, etc 534-536 

Carriage horses, development of br^d, efforts 533-535 

points considered in purchase for Department experiments .. 533 

supply and demand, remarks 532-533 

Cassava, Para grass and Guinea grasfi, remarks 587-588 

proposed exDeriinent as hog feed 536 

varieties ana uses, remarks 41 

Castor bean, distribution, remarks 297 

beans, British India as source of supply 298 

decline in production 295-296 

foreign regions of production 298 

overproduction in United States 294-295 

sources of supply 292-298 

supply and demand 296-297 

yield of oil and pomace 292 

oil, grades 291 

industry, article by Charles M. Daughert^v 287-298 

development and location of mills in United States 293-297 

manufacture 290-292 

mills, establishment in United States 293-294 

miscellaneous uses 289-290 

use as medicine 288 

uses, discussion 287-290 

yield, from beans . .'. 292 

Catalpa, hardy, and black walnut, planting on farm woodlot 260" 

Cattle, Alaska, notes 100,101 

and dairy products, statistit^s 703-707 

Argentine, breeding, note 273 

beef production * 189-190 

breeders' associations, breeders, numbers registered, etc 551-562 
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Cattle, breeds popular in Argentina 275 

dual purpose, proposed investigation 537 

importation tor breeding use, remarks 638 

importsand exports 721, 732 

industry, South, remarks 190 

insect damage, estimates 472-473 

mange, note 9 

numbco^, imports and exports, prices, etc 703-705 

prices wholesale 706 

raising in Alaska, notes 100, 101 

scab or mange, remarks 9, 21-22 

tuberculosis, need for control, remarks 23 

Cementing power of road material, remarks * 67 

Central America, antiquity and stability of population 477 

Cereal crops, damage by insects, discussion 466-468 

rusts and smuts, study and treatment, remarks 1 125-126, 585 

Cereals, breeding, remarks 46 

diseases in 1904 585-586 

growinj? in Alaska, notes 100 

stored, insect damage 473 

Cheese, color, influence on demand 424 

discoveries in methods of making, and market 188 

making, experiment station studies 95 

in the South 187-189 

prices wholesale 707 

taste as factor in quality; scores 418-419, 419 

Chemistry, Bureau, orgamzation and duties 540-541 

work, review by Secretary 62-69 

Chemists, OflScial Agricultural, Association, officers 555 

Cherries, destruction by birds, notes 248, 249 

plums, etc., notions : 421 

Chestnut crop, losses by weevils 299,300 

Forestry Bureau experiments .- 453 

planting between fields for windbreak, nuts, and fence posts 2S2 

weevils, injury to chestnut crop, species, descriptions, etc 299-308 

wild, relation to chestnut growing, notes 305, 307 

Chicago horse market, 1899-190i, remarks 529-530 

Chickens, color as factor in demand 423 

use against cotton boll weevil 479, 490 

Chief Clerk, Department, duties 539 

Chilocorua similuy ladybird enemy of San Jose scale 81 

Chinch bug, dama^ to corn 465 

Chinquapins, relation to chestnut growing 307 

use as trap crop for chestnut weevil 305 

Chippewa Indian lands, lumbering 590 

Chittendbn. F. H., article on ** The nut weevils" 299-310 

review of injurious insects in 1904 600-605 

Cholera, Asiatic, destruction of bacteria by use of copper sulphate — 61 

Cholesterol, nature and use in test of cottonnseed oil 360, 361, 362 

Cider and wine, consumers' fancies 424-425 

Cigar tobaccos, growing and curing in Ohio 75 

Cigar-leaf tobacco, supply 435 

Cigars, color, influence on demand 428 

Cigar- wrapper tobacco, study and conclusions, remarks 437 

Citrange, derivation of term 228 

new group of citrus fruits, discussion 227-235 

Rusk, name, origin^ and description and uses 228-229 

value, discussion, with comparisons 234-235 

Willits, use with oysters and fish as substitute for lemon 231 

Citrangeade, drink from new citrus fruit, notes 229, 234 

Citrus creations, new, of Department of Agriculture, article by Herbert J. 

Webber and WalterT. Swindle 221-240 

fruits, breeding, objects of Florida work of Department 222 

diseases m 1904 583 

hardy, production 22^-227 

loose-skinned, tangelo as new group 235-238 
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Citras froite, new fn^Hip called dtrange 227-235 

remarks 29 

8tadv in Porto Rico, remarks 103 

industry, snipping losses, remarks 45 

trifoliaia, trifoliate orange, ose in breeding hardy citms fruits 224-227 

Clabf, J; Max, article on ** Potato culture near Greeley, Colo." 311-322 

Clay subsoil, treatment for fruitgrowing 173 

Clays, road making, study 66-67 

Climate and crop conditions, publication of information 356-358 

service, Weather Bureau, benefit to homeseeko* 355-356 

remarks 16 

Argentine, notes 271,272-273,283 

foc^ requirements with variation, comparison with calorimeter 219 

relation to cotton ^wing in Guatemala 481 

Climatic conditions and soil, adaptation of tobacco 437-439 

lack of knowledge as cause of loss to homeseekers 355 

relation to spread of cotton boll weevil 193 

Climatology, Weather Bureau publications 357 

Chn$y definition of term 223 

Clothikb, Gborob L., article on "Forest planting and farm management".. 255-270 

Clothing, relation to warmth of body 219 

Clover seed, prices wholesale.: 697-698 

sickness, remarks 588 

Clovers and alfalfas, remarks 37 

Clubs, agricultural, boys', article by Dick J. Crosby 489-496 

Cocoa, imports 724 

Cocoons, silkworm, market and purchase by Department, note 85 

Codling moth, damage to apple i 469-471 

destruction by birds, remarks 87,248 

spread and remedy, 1904, note 602 

Coffee, imports 724 

insects, plants, pruning, etc., in Porto Rico, remarks 103 

raising, Guatemala, notes 482 

Coins and currencies, foreign, values 742 

Cold storage for fruit keepmg, farm and general use 44, 45 

remedy for nut weevil 307 

Colleges, Agricultural, and Experiment Stations, Association, work for agri- 
culture in schools 98 

institutions with courses in agriculture, list 543-545 

appropriations, new buildings, etc 96-97 

and Experiment Stations, American Agriciutural, Association, officers . 549 

Colorado, cattle scab or mange, note 21 

ex periment station, horse breeding in vestis^tions 527 

Greeley, potato culture, article by J. Max Clark 311-322 

localities other than Greeley for potato growing 312 

size of potato fields, remarks 322 

Columbian Exposition, relation to European demand for American horses 530 

Concrete, fence posts, roofs, etc., use, remarks 68 

reenforced, use in road building 333 

Condiments, usefulness in foods, note 157 

Congress, Meml)er8, distribution of cotton seed in work against boll weevil. . . 507 

provision for publication of soil survey reports, remarks 72 

supply of agricultural publications 113 

Congressional seed distribution, remarks 49 

Connecticut, association of farmers and sportsmen, purpose 618 

tobacco growing, use of Sumatra seed, note 437 

wrapper leaf tobacco, remarks 76-77 

Consumers* fancies, article by George K. Holmes 417-434 

Contagion from foreign cattle, protection, regulations 551 

Contagious disease, cattle scab or mange {see also Diseases) 21-22 

Cook, O. F., article on ** Cotton culture in Guatemala" 475-488 

discovery of ant enemy of cotton boll weevil 80 

study of gelatin ization of cotton 501 

Cooking, use of castor oil, note 289 

Cooperation, Department with State experiment stations 93 

Louisiana commission, in boll weevil work 79 
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Cooperative field work for public roads, remarks 91-92 

natrition investigations, notes 104 

State forest studies, remarks 57 

Copper Center, Alaska, experiment station work, remarks 100 

compounds, uses against diseases, remarks 127,128 

sulphate, use against mosquitoes : 84 

water purification, use 50 

Cord wood and pulpwood, insect injuries 394 

Com, acreage, production, prices, export, etc 628-631 

and wheat, freight rates, Chicago to New York 719 

area, Argentine 284 

breeding, remarks 46 

crop, contribution to national wealth, remarks by Secretary 11 

of certain countries, 1899-1903 626-632 

cultivation among walnut seedlings on woodlot 261 

in Guatemala 481 

diseases in 1904 585 

exhibit, St. Louis Exposition, discussion 489-491 

exports 737 

farmers' boys and girls, exhibit at Louisiana Purchase Exposition 98 

feeding of cattle in Argentina 275 

fodder, saving by use, note 95-96 

growers, advantage in startinj^ orchards 180 

growing contest, Illinois, institution and results 489-492 

early offer of premiums to boys 524 

season of 1904, notes 560-576 

insect damage, remarks 465-466 

meal, quality, remarks 431 

planters and windmills, tests and conclusions 112 

prices, wholesale, 1899-1904, by months 633-635 

root worm, damace to com crop 465 

seed, profit probable in production 190 

transportation rates 644 

visible supply, United States audCanada 639 

wheat and cotton, outlook, spring, 1904 -562 

Cotton acreage, increase, note 197 

production, prices, exports, etc 684-686 

ancient uses in Central America 477 

belt. United States, remarks 141 

weather conditions 147-150 

boll weevil and diseases, ravages. Bureau of Plant Industry work in 

meeting, article by B. T. Galloway (see also Weevil) 497-508 

boUworm. (^See Boll worm.) 

breeding new types, remarks .• 34,199 

compre^ied, freight rates, rail 718 

crop, commercial, 1903-4 683 

cultural system a^inst boll weevil, difficulties (see also Boll weevil) . 199-200 

culture, commercial, failure in Guatemala 478 

in Guatemala, article by O. F. Cook 475-488 

of Kekchi Indians, Guatemala 485-486 

diseases, Department investigations 36, 37, 199, 502-503 

early big-boll, selections in work against boll weevil 499-500 

distribution of seed 35 

maturing, distribution in work against boll weevil 507-508 

Guatemalan variety, possibility of use in Texas 480 

goods, use of castor oil in printing ana dyeing 287-290 

growers, advantage in starting orchards 180 

growing, season of 1904, notes 560-576 

supremacy of United States, causes and danger 192 

Guatemalan, adaptability to western Texas 480 

imnorts and exports 724, 735 

Indian field culture in Guatemala and protection by kelep 482, 484 

insect damage 468-469 

insects, relations of leaf worm and boll weevil 201 

introduction into English colonies in America, remarks 476 

Kekchi, characters 486-487 



Digitized 



by Google 



752 TEABBOOK OF THE DE^ABTMENT OF AGEICULTUBE. 

Cotton landfl, Arkansas and MissiflBippi, drainage, note 110 

larse crop of 1904, caoses of production 195-196 

leaf worm, relations to boll weevil 201 

lonff-staple, new varieties, remarks 45 

mills, new, production of market for vegetables 187 

organizations for promotion of production, European 91 

period of growing and conditions favorable 144 

picking, need of dry weatber, note 147 

plant, weevil resistance 4S7 

planting, moisture and warmtb re(}uirement 141-142 

raising, combination with stock raising, note 189 

region, map showing infestation with boll weevil 194 

reuition of weather conditions to growth and development, article by 

J. B. Marbury 141-150 

root-rot and rost 36,668-575 

seed, danger as hog feed, note 380 

earl v maturing, distribution 35 

profit probable in production 190 

special work of Department 32-36 

Texas crop, decrease by boll weevil 197 

tobacco, flax, and fruit, Argentine 284-285 

Upland, American origin 476-477 

varieties, early," defects, breeding, etc 499 

varietv tests against boll weevil 498 

weevil-resistant, development in Guatemala, etc., notes 35, 477, 478 

wheat, and com, outlooK spring, 1904 562 

yield, method of estimating in neld 625-626 

of crop, influence of sunshine, with charts 143-147 

relation to weather, summaries 149-150 

Cottons, tropical, investigations in work against boll weevil 502 

Cotton-seed oil, detection after change by heating ^ 362 

in lard, article by L. M. Tolman 359-362 

failure of ordinary tests 259-260 

new test, success, details 360-362 

Cottonwood, growing for lumber and windbreak, remarks 268, 269 

Cow for dairy, importance in selection and yield of milk 183 

Cowpea, culavation, injury to cotton 37 

Cowpeas, wilt disease, remarks 37 

Cows, dairy, southern, quality, note 189 

milch, number, prices, etc 703, 704 

Craft, Quincy R., review of forestry in 1904 588-593 

Cranberries, irrigation, remarks 108, 615 

Cranberry, diseases and treatment, remarks 36, 583 

Crawfobd, J. C, statement of method of estimating cotton yield 625-626 

Crop, acreage, production, prices, yields, etc 682-684 

and climate conditions, publication of information 356-357 

service, Weather Bureau, benefit to homeseeker 355-356 

remarks 16 

weather conditions, review for 1904 556-580 

belts and life zones, mapping, remarks 86-87 

reports, Department, appreciation and criticism 91 

season, April-September, 1904, summary by weeks 562-576 

Crops, cover, growing in orchard, remarks 174-175 

cut-flower, suggestions for grower 167-168 

for overflowed lands 42 

general, for growing under glass near city 165 

growing under glass, article by B. T. Galloway 161-1^ 

Gulf coast and southern Florida, remarks 41 

kinds for preparation of soil for fruit growing 173 

maintenance of fertility of soil, note 69 

other than cotton, introduction in work against boll weevil 503 

principal, statistics 626-6^9 

pumping water for irrigation 107 

rotation, in potato culture in Colorado! 313 

vegetable, for growing for city market 166 

1904, size and value, remarks of Secretary 11 

Cbosby, Dick J., article on ** Boys' agricultural clubs '* 489-496 
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Page. 
Orossee. (/&« Breeding arwi Hybrids.) 

Cross-fertilization, tobacco 447,448 

Crossing, and hybridization, relation to plant breeding .'...- 121 

imj)rovement of fmits {see also Hybridization. ) 122 

varieties, tobacco improvement ^ 452 

Crystals, phytosterol and cholesterol, diiferences as test of cotton-seed oil 360, 

361,362 

Cuban tobacco, growing in Texas, note-. 75 

seed, use 438 

Cuckoo, yellow billed, usefulness, note 614 

Cucumber, diseases in 1904 584 

Cultivation, potato, in Colorado 317 

Cultural methods, cotton, effectiveness against boll weevil 79 

Culverts and bridges, use in road bliilding 332-333 

Currant, Perfection, origin, description, etc 404 

Cypress, girdling, relation to injunes 393 

Dairy associations, national, list 550 

colonies, sites in Alaska, remarks 101 

Division, Bureau of Animal Industry, butter scoring, note 418 

farming, hours of labor possible, note 185 

industry, Argentine 278 

products, exports ^ 731 

inspection 24 

standards, 1904 620-621 

Dakotas and Minnesota, windbreak 265 

Dam, canvas, use in Colorado potato culture 319-320 

Darwin, tobacco crossing, experiments 452 

Dates, American, establishment of growing as industry 31 

Daughkrty, Charles M., article on ** The castor oil industry" 287-298 

Demonstration farms, cooperative, use in work against boll weevil 505-506 

Dendrology, work of Bureau of Forestry in 1904 59 

Department, Agriculture. (See Agncmture.) 

Dewey, Lyster H., identification of Asiatic cotton 476 

Diabrotica longicorniSy damage to com 465 

Diet, fruit and nut, study at University of California, remarks 106 

Dietary studies and digestion experiments with Maine lambermen, remarks .. 106 

Government Hospital for Insane, remarks.* 105 

Digestion, experiments and dietary studies with Maine lumbermen 106 

Dipping of cattle for scab, or mange, note 21,22 

Disease, beet, epidemics, note 29 

cotton root, investigation 35 

Diseases and boll weevil, ravages of cotton, work of Bureau of Plant Industry, 

article by B. T. Galloway 497-508 

cattle and sheep, discussion by Secretary 21-23 

cotton. Department investigation 199 

study 502-503 

domestic animals, legislation, 1904, summary by D. E. Salmon 581 

fruit, suggestions for fighting 175-176 

insects as cause and estimated losses 474 

plant, and domestic animals 581-586 

combating, progress., 36-37 

nature and causes, discussion 125-128 

su^r-beet, remedy 29 

Diversification farms, use in work against boll weevil 34, 503-505 

Documents, reprints by Superintendent of Documents, remarks 114 

Domestic animals. (See Animals.) 

Doves, usefulness, note 514 

Drainage and irrigation investigations, discussions 106-1 1 2 

1904, review by El wood Mead 612-618 

Porto Rico experiments 102 

importance in road building 331 

investigations in 1904 615-616 

lines of work, etc 108-110 

Drinks and foods, importers, note 10 
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Pige. 

Drought, season of 1904, notes 56S-575 

Drag-plants, Anieri<am-grown, remarks 31-32 

Dry-land a^i^ulture, remarks 50 

Ducks, protection hy Texas laws, note 69 

Dnrum wheats, raising, development as new mdostry 27 

Duty of water and application to soil, remarks 1(37 

Dyeing and printing cotton goods, use of castor oil 287-290 

Eastern States, frost as obstacle to growing castor beans 294 

Ectalomma tuiterculaium^ ant enemy of boll weevil 80 

Education, agricultural, in common schools {see also Colleges, etc } 9^-89 

meteorology, interest of D^)artment 18 

relation of plant physiology, remarks 128-132 

Eggs, color, influence on demand '. 4^ 

exports 731 

number per hen laid annually 529 

pheasant and ouail, importation 88 

production ano prices 186,716-717 

Eldriogb, M. C, summary of State road legislation and appropriations 610-612 

Elk, pret^erve, establishment in California 90 

Embryos, adventive, occurrence in citrus hybridization 226, 227 

Engineering, agricultural, remarks 110-1 11 

or designing, farm, relation of forestry 255 

rural and farm machinery, study, remarks 97 

surveys, etc., cost in road building 337 

English breeder, relation to development of thorou^bred 532 

Entomological exhibit, Louisiana Purchase Expomtion 85 

Entomologist, economic, problem in losses to crops, etc, note 474 

Entoniology, Bureau, organization and duties 541 

work Cor control of cotton insects 197-196, 199 

review by Secretary 78-86 

Erp^ometer, bicycle, use in calorimeter experiments 212 

Everglades, Florida, drainage problem 109 

Excretory products, human, measurement 210 

of human body, relation to food 205 

Experiment station, Guam, propowJ, remarks 103-104 

recommendation by Secretary 104 

stations, agricultural, directors, work, etc 546-548 

Alaska, discussion 99-101 

cooperation in animal breeding and feeding study 527 

with Department, standing committee 94 

Hawaii and Porto Rico* remarks 102 

Office, organisation ana duties 542 

work, review by Secretary 93-113 

State, cooperation with Department. 51-52 

Export animals, inspection, remarks 19-20 

tolwKX'os, improvement, remarks 77-78 

trade, fruit, effect of investigations 44 

relation to horse market 530-531 

Exporters, foreijjn, attitude toward food inspection in United States 160 

Exports, agricultural (domestic) statistics 732-741 

American, inspection, pur})ose ". 154-155 

animal and animal products, remarks 19-20 

Argentine, remarks, with statistics 276, 280 

ca£?tor beans and oil, from India 298 

farm products, remarks by Secretary 12-13 

Exposition, Louisiana Purchase, apple and other fruit scores 420, 430-421 

butter score 418 

cigar tobacco, grand prize, note 77 

com growing contest 489, 491 

Department exhibits 61,85,97 

entomological exhibit 85 

exhibit of agricultural colleges 97 

forestry exhibit ► 61, 593 

St Louis [Louisiana Purchase], com exhibit 98,489-f91 
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Farm animals and producte, statiertics {s^e €dso Live stock) 700-717 

Arlington, remarks 51 

barns, ventilation juhI lighting 110 

buildings and machinery, ne^ of expert 112 

capital, inexease, discussion by Seoxetary 13-14 

forest planting, relations of Department of Agriculture 209-270 

labor and farm machinery, notes 97 

life, encouragement of interest 25 

machinery and motive power, remarks 1 ll-l 12 

rural engineering, study, remarks 97 

management and forest planting, article by George L. Clothier 255-270 

oflBce, object of work 52 

mone^ value of game 515-516 

planting, trees and methods 263-266 

products, annual value and insect damage, estimates 461 

foreign trade, discussion by Secretary 12-lS 

leading crops, values and losses by insects T 464 

marketing, influence of color, appearance, and name. 417-434 

1904, estimates of aggregates 12 

relation to factory, remarks 161 

uses of timberland 260 

Farmer, American, problems 161 

Argentine, characteristics and diflaculties 272, 285-286 

benefits from game protection, article by T. S. Palmer 509-520 

Boys' and Girls' League, Texas, development 494 

education advisable for success, remarks 131-132 

honesty and buyers' fancies as influences in preparing for market . . . 434 

knowledge and "power in crop management, remarks 124-125 

lessons on marketing from consumers' fancies 433 

North Carolina, benefit by leasing of (footing privileges 519-520 

protection of property by game laws 512-513 

relation to plant physiology, notes 128-129 

Farmers, advantages of forest methods 591-592 

Argentine, tenure of land and quality of work 281 

benefits from hunters, visitors, etc 517 

of game protection, plans for securing 518-520 

boys and ^irls, clubs, formation and work 98 

cluldren, instruction in agriculture 98-99 

cooperation of Department in cotton cultivation 32, 78 

failure to plan tree planting on woodlota 258 

financial progress and well-being 14-15 

institute, Macoupin County, III., metliods for securing attendance. 489-491 

work in €#ort8 against cotton boll weevil 508 

institutes, officials in charge, list 549 

summary of work, statistics 621-622 

use in work against boll weevil 504 

work, remark!? 99 

National Congrenss, officers 556 

rights as to killing of game on lands 511 

Unite*! States native, movement from homes 353-354 

wealtli production, discussion by Secretary 10-12 

Farmhouse, location, relation of ti-ee planting 266, 268 

Farmhouses and buildings, notes 110 

Fanning, general, article by W. J. Spillman 181-190 

increase in importance in Argentina 280 

intensive and extensive contrasted 171-172 

requisites, statement 181-190 

vocation, some requirements 1 63 

Farms, demonstration, use in work against boll weevil 32, 78-79, 505-506 

diversification. Southern, remarks 34 

use in work against boll weevil 503-505 

small, adaptation of fruit growing 170-171 

Farmstead, forest planting, special advantages 266-269 

Feed, Arg entin a, increase in production of com 283-284 

use of grape pomace 378 
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Page. 
Feeding and breeding investigations, animal, of Bureau of Animal Industry, ^ 

article by D. E. Salmon ..: 527-^38 

com, to cattle^ growing favorable, opinion in Argentina 275 

experiment with steers in Alabama, remarks 536 

stuffs, commercial and condimental, use and inspection 95, 96 

Fence lines, objection to growing trees 266 

posts, roofs, etc., use of concrete 1 68 

use of living trees, notes 260, 261 

Fermentation, slow, of wines 372 

Fermenting tobacco, note 75 

Fertility of land, building up by dairy 183 

Fertilizer and feed, use of grape pomace 378 

use of castor pomace 291 

Fertilizers, sugar-beet^ remarks. 28-29 

Fertilizing orcrhards, quantity and kind of material 175 

Fiber plants, diseases in 1904 586 

investigations, remarks 50 

Porto Rico experiments ^. 103 

Figs, Smyrna, production in California, note 82 

Filler tobaccos, supply and prices 435 

Finch, house, or hnnet, injury to fruit and nature of food 246-248 

Fires, forest, remarks (see also Forest) 60, 592 

Flavor, importance in butter 418 

Flax, fruit, cotton, and tobacco, Argentine 284-285 

Flaxseed, crops, acreage, production, and value 690-692 

Flickers, usefulness, note 514 

Flood and river service. Weather Bureau, remarks 15-16 

FIoo<ls in northern California, 1904 561 

Florida Everglades, drainage problem 109 

freezos», injury to citrus industry, notes 223 

freezing temperatures and effect on citranges 231-232 

longleal pine, damage by fire, notes 135 

southern, forage crops : 41 

Flour and wheat, world's export, 1900-1904 637 

beetles and meal worms, note 83 

grain and provisions, freight rates, Chicago to Europe 726 

wheat, exports 737 

Flours, nutritive value and digestibility, remarks 105 

Flower growing, commercial and truck gardening, suggestions 164, 165, 167, 168 

seed, home grown, note 48 

Flowers and vegetables, Alaska, notes 99 

fashions, remarks 432 

growing as business, requirements, methods, and profits 167-168 

Foliage, sparse, and hairiness as desiderata in breeding cotton 501 

Food, bird, supply, effect on numbers and habits of certain species 241, 242-243 

borax experiments, remarks 63 

habits, common birds, usefulness 514 

in8|>ection, beginning 151 

general results 159-160 

law, execution 153-156 

officials, United States 554 

statistics, tables 595-597 

work of Bureau of Chemistry, remarks 62-^ 

law, present, scope, remarks 152-153 

legislation and inspection, review by W. D. Bigelow 593-597 

of plants, discussion 122-125 

polish and gloss, influence on demand 425-429 

products, foreign, inspection, article by H. W. Wiley 151-160 

insect damage 473 

preservatives, relation of food inspection 157 

United States inspection for export 154-155 

standards, establishment b^ Secretary of Agriculture, remarks 63 

rights of Executive in fixing, judicial decision and l^elation. 152 

Foods and drinks, importers, note 10 

local variations in fancy of consumers 432 

relation to human body, study 205-207 

whiteness, influence on demand 429-430 
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Foot rot and gid of sheep, and rabies, remarks 53 

Foot-and-mouth diseaae, effect on Argentine cattle trade ., 273, 274 

Forage and hay crops, insect damage 468 

crop work, advances 37-39 

crops and truck farming, use in work against boll weevil 505 

diseases in 1904 586 

for southern Florida 41 

plants and grains, insect enemies 84 

grasses, 1904 587-588 

investigations and study 39-42 

production, southern possibilities, note 189 

Forecasts and special warnings, Weather Bureau, distribution 16-17 

weather and long-range, remarks by Secretary 1 5, 18 

Foreign birds and animals, entry into United States, remarks 88 

trade, farm products, discussion by Secretary 12-13 

Forest conditions, re^onal studies, remarks (see also Trees) 591 

exhibit, Louisiana Purchase Exposition, remarks 61 

extension, fires, etc., 1904 60 

fire destruction in Guatemala, note 481 

fires, attitude of lumbermen, article by E. A. Sterling 133-140 

erroneous ideas concerning effects - 135-136 

insects, knowledge necessary to prevent losses 382 

management, large opportunities 58, 590 

measurements, work of Bureau of Forestry in 1904 58 

methods, advantage to farmers 591-592 

planting about farmstead, advantages 266-263 

according to plan, Ohio example 259-262 

and farm management, article by George L. Clothier 255-270 

need and methods, remarks 256, 592 

problems, need of investigation 53 

products, imports and exports 725, 735 

insect injuries, article by A. D. Hopkins 381-398 

studies 56 

quality of timber as factor of increase in value 453 

reserve policy, progress in general understanding 589 

reserves, injuries by smelter fumes 62 

list 589 

planting and policy in creation 55 

situation, present in United States 52 

studies, cooperative State, remarks 58 

trees, species for planting in Middle West 264 

Forestry associations and schools, officials, study, etc 554-555 

Bureau, cooperation with State authorities, remarks 56 

experiments on increase in quality of timber 453-460 

lines of work requiring extension, remarks 55-56 

some practical investigations 590-591 

ultimate fimction in Government and chief lines of work . . 54 

work, organization and duties 52-62, 540 

working plan for hardwood tract at McKeever, N. Y 459 

fields for future work, discussion 53-56 

forest legislation in the States 592-593 

further development, need 57 

helpfulness to railroads, remarks 591 

progi-ess in 1904, review by Quincy R. Craft 588-593 

recognition by lumber trade, note 54 

Forests, central Guatemala, note 481 

damaging insects, remarks 83 

fire losses, some estimates, 133-134 

problem, new departure in management 138-139 

protection, summary of suggestions 139-140 

insect damage, estimates 471-472 

planted in Illinois, comparative value of walnut and maple 257 

private, fire protection, remarks 137-138 

State and National, scientific studies 53 

Freezes, Florida, effect on citrus industry and citrange 223, 231-232 

Freight rates, Argentine, note 281 

statistics 632,644,685,717,720 
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French market, fruit packing ior trade. , 43 

Frort, AJaska, destruction of oereala io AD^QSt at Ck»pper Ceutor 100 

damaging, spring, 1904 iitt,$64 

freedom of Argentijia, note , 283 

relation of forest beita on larm „ , 268 

to growing castor plant 294 

Fruit, cotton, tobsux^o, ainl flax, Argentine 284-285 

European market, handling and packing 43 

fancy, slb basis for preference - 419 

grapevine, some uses, article by George C Hnsmaim 363-380 

grower, successful, requirements « 170 

growing, adaptataon to small faraM « 17(^171 

article by M, R Waite 169-181 

excessive growth of tree; oora as pre]Mumtory crop 173 

in Alaska, notes - 100 

California, relation of btids, artacfe by F. £. L. Beai 241-2^ 

1904, progress 586-587 

iaiaasive, methods and opportunities, disouasioD... 172-177, 177-179 

preparation of land, remain « 173-174 

mat^eting invostigatMiifl , ,, 42-44 

shipping, foreign markets, note ^ 10 

storage mveetigations, progres s , dtsconon 44-45 

trees, caution in use of stable manure 175 

winterkilling, reoaarki 36 

Fruits, Alaska, notes 100 

and meats, preserved, relation of food inspeotion 158 

nuts, diet, investigations at University of Caiifiomia, remarks 106 

v^etablee, injurious insects, remarks. < 82 

citrus, new creations of De^iartme&t of Agriootere 29, 221-240 

group called citrange -• . 227-235 

diseases in 1904 581-584 

hardy citrus, methods of production in Department work 223-227 

imports and exports .• 727, 736 

insect damaf^ , 83^469-471 

new, development, note 47 

promising, article by William A. Ta^ior 399-416 

perishable, loss in shipping, causes; pickm^ 44-45, 177 

Fun^i aii<l bac4<eria, part in production of soil oondations 124 

Fungicidal treatment, value for oereai rusts and eomts, etc, remarks. . . 1^ 127, 128 

Fun>?irid<», lime, salt, and sulphur wash, use 84 

Fungici<le8, kinds for fruit growing , 175-176 

Fungous diseases of coffee, cane, etc , • 102 

Furniture, wagons, etc., insect injuries 397 

Gallowav, B. T., article on 'Mxrowing crops under glafls" , 161-169 

*' Work of the Borean of Plant Industry in meet- 
ing ikm ravages of the boll weevil and some 

diseases of cotton"' 497-508 

Game and birds, oi^ganizat ions for protection 556 

birds, raii^ing ia captivity, experiments and results 516 

condition in 1904 608-609 

fresh and '* high, "remarks 422 

increase under protection , . 518 

interstate commerce, remarks .••• 88 

money value to farmer .. . 515-516 

ownersliip, change of o^iinion , hW 

prefler\'e8, establishmeut, 1904 610 

protection and introduction, discussion 88-90 

benefits for fanner, article by T, S. tiahnw 509-520 

educational work in 1904 607 

financial benciits to farmer - 515--517 

in Alaska, remarks 89 

1904, review by T. a Palmer 606-610 

plans for securing benefits for land ownen 517-520 

Garden vegetables, diseases in 1904 d84-^£^ 

Gardening, vegetable, developnwjnt and needs 1«8-1«7 

Gelatiniaatioti, cotton, cause of deatb of boll weevil larvse 487, 500-601 
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Geographic distribution, animal and plant, study 86-S7 

Georgia, chestnuts free from weevil attacks 300 

freezes, effect on citrange 232 

work against San Jose scale, remarks 81 

Germination, tobacco seed, relation of size and weight 440 

Gid and foot rot of sheep, and rabies, remarks 23 

Ginseng, fancy as basis of demand in China 430 

Girls' agricultural clubs, note 493 

Oom/pium hirmiximj American cotton, note , 477 

Grades, fruit, importance in packing and shipping 177 

Grading, cost in road building at Jackson, Tenn 334-335 

Grain, Alaska growing (see aUo Ck)m, Wheat, etc. ) 100 

rates, water and rail 717, 719 

rotation witli potatoes in Colorado 313 

Grains and forage plants, insect enemies 84 

Grange, National, officers 556 

Grape breeding, combination of European and American varieties 121 

crop, value of wastes 379-380 

diseases in 1904 583 

phylloxera and rots, remedies 127 

growing, present state of development 366-367 

mdustry, discussion («e« aim Grapevine) 367-375 

Millenial, origin, description, etc 403-404 

skins and seeds, products 378-379 

value, remarks 365 

wood, durableness and uses * 364-365 

Grapes, a few household recipes 375-377 

fresh, profitableness 375 

growing in graperies and pots 367 

loeBes by California Valley quail 250 

peaches, etc., notions 421 

Grapevine and its fruit, some uses, article by George C. Husmann 363-381 

leaves, use in medicine, remarks 364 

Grapevines, cultivation for ornamental purposes, age, etc 365-366 

number in l<»ding grape States 368 

Grass, Johnson, remarks 41 

lands and live stock, Alaska, remarks 100-101 

Grasses and forage plant*?, growing in Alaska, notes 99, 100, 101 

in 1904 587-588 

forage plants, and stock feeding, discussion 39-42 

investigations and study 39-42 

native, domestication, remarks 40 

seed for tests on ranges, notes , 38, 39 

standard, varieties, note 40 

Gravel and rock for road building at Jackson, Tenn. , sources 325 

Great Britain, American cattle trade, danger from scab, note 22 

Greathouse, Charles H., article on "State Publications on Agriculture".. 521-526 

Greeley, Colo. , potato culture, article by J. Max Clark 31 1-322 

Greenhouse and ornamental plants, diseases in 1904 586 

cost for general plant growing 165 

crops, growing, article by B. T. Galloway 161-169 

soil renewal, necessity 166 

Greenhouses and land in growing cut flowers, cost, etc 167, 1 68 

new, construction, remarks 51 

Grosbeak, blackheaded, destruction of codling moth ; fruit eating 87, 248 

Growing potatoes at Greeley, Colo., planting, etc 316-322 

Growth, plant, physiological processes and essentials, remarks 123 

Guam, experiment station propoee<l, remarks 103 

Guatemala, antiquity of cotton culture 477 

cotton culture, article by O. F. Cook 475-488 

Guatemalan ant, boll weevil enemy, colonization 35, 80 

Gulf coast crops, remarks 41 

Hams, deceptive use of name in selling 423 

Handle and wagon stock in rough, insect injuries 394 

Hardwoods, Forestry Bureau experiments 453 

Harrowing, importance in fruitgrowing 174 
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Harvesting, carefal, as preventive of chestnut weevils 308 

Hatch Act funds, use by expeiiment stations, notes 93,94 

Hauling and roads in Argentina 281 

with teams, cost in road building at Jackson, Tenn 335 

- traction engines, cost 336-337 

Hawaii experiment station, remarks 102 

forests, bulletin 58 

Hay, acreage, production, prices, exports, etc 678-^2 

and forage crops, insect damage 408 

haying, 1904, notes 665-570 

wheat, contribution to national wealth, remarks by Secretary 11 

exports 738 

weight and volume, remarks 40 

Hazelnut weevil, description, distribution, remedies, etc 310 

Heat, amounts given off by human body, calorimeter data 210 

and carbon dioxid, amounts ^ven off by human body 214-216 

regulation and measurement m calorimeter 209 

relation of food in human body 205, 206 

Hen, improvement in number of eggs 529 

Hessian fly, damage to wheat 466,603 

Hides, cattle, losses by ox warble, estimate / 472 

Highway, rights of public and prohibition of shooting 513 

Hog raising in South, remarks 189 

Hogs and poultry, destruction of nut weevil 309 

breeders* associations, secretaries, numbers n^stered, etc 553 

danger of feeding cotton-seed meal, note 360 

exports 731 

number, exports, prices, etc. {see also Swine, Pork) 714-716 

Holmes, George K., article on *' Consumers* fancies** 417-434 

Homctieeker, relation of Weather Bureau, article by Edward L. Wells 353-362 

Weather Bureau information, availability 357 

Homeseekers, mistakes 354-355 

Honey buyers, peculiarities 424 

Honeycomb, genuineness, remarks 86 

Honeynuekle, wild, use in binding soil on roads 337 

Hopkins, A. D., article on "Insect injuries to forest products** 381-398 

estimate of forest losses by insects 472 

Hops, prices, wholesale, 1900-1904 689 

Horse breeding investigations 529-536 

light, kind for market 532 

market, relation of export trade 530-531 

Horses, American, trotter as foundation for breed * 531 

and mulcH, number, imports and exports, prices, etc 700-702 

raising in ?^outh, remarks 189 

breeders' associations, secretaries, numbers registered, etc 552 

breeding, importation, mistaken system 538 

imports and exports 721, 732 

market, scarcity and prices 529-530, 531 

Horticultural and kindred societies, national, list 555 

Horticulturist, education advisable for success 131-132 

Hothouse crops, growing under glass v 161-169 

Human body, amounts of heat and carbon dioxid given off 214-216 

relation of food to vital functions 205-206 

temperatures, data from calorimeter 218-220 

Humid sections, V nited States, irrigation, remarks 108 

HiNTKR, W. D., article on ** Present status of the cotton boll weevil in the 

United States " 191-204 

Hunters, numbers as shown by issue of game licenses 511 

Hunting, game protection as check 511-512 

North Carolina, system of leasing shooting privileges 518-520 

privileges, rental as farm revenue 516 

HusMANN, GeorgeC, articlc on ''Some uses of the grapevine and its fruit**.. 363-380 

Hybridization, citrus fruit, method in study and breeding in Florida 221, 222 

improving lint of early cotton varieties 500 

method of producing hardy citrus fruits 224 

relation to plant breeding ^aee dUo Crossing) 120, 121 

statement of well-known principle; diflicultiea and losses 225 
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Hybrids, citrus, number and subsequent handling in Department work 222, 223 

com, potato, and tobacco, note {see also Breeding) 46 

cotton, introduction 45 

sweet orange and trifoliate, differences in leaves 227 

tobacco, use in improvement 452 

Ice gorges on rivers, Weather Bureau service, remarks 16 

Illinois, castor beans, production 293,294,295,296 

farmers* association for protection from hunters, methods and work. 218-219 

forest planting, kinds of trees and comparative value 257 

gravel for road building, note 325 

reports on agriculture, remarks 524 

Illustrations, supervision as to character * 114 

Implements, agricultural. United States, use in Argentina 285 

plow and harrow in fruit growing 174 

potato growing, in Colorado 318-321 

Import animals, inspection 20 

Importation, injurious mammals and birds, prohibition. Federal and State... 515 

Importations of live mammals and birds 60^-610 

Imports, agricultural, statistics 721-731 

birds and animals, game and eggs 88 

castor beans and oil into United States 298 

farm products, remarks by Secretary 13 

Index cards. Department publication, note 115 

India, British, source of supply of castor beans 298 

Indian agriculture, two types 480-482 

Indiana, reports on agriculture, origin, etc 523-524 

Indians, Guatemalan, growing of cotton and other crops 478, 481 

Insect damage to cattle, estimates 472-473 

cereal crops, discussion 465-468 

cotton 468-469 

forests, estimates 471-472 

fruits 469 

hay "and forage crops 468 

stored products 473-474 

enemies of grains and forage plants 84 

injuries, distinctive character 382-391 

to forest products, article by A. D. Hopkins 381-398 

round timber, prevention 393-394 

pests, miscellaneous work 83 

Insecticides, experimental work, remarks 1 84 

Insectivorous birds, protection 509-510 

Insects and insecticides in fruit growing 175-176 

scales, destruction by black-headed grosbeak 248 

annual loss from destructive insects, article by C. L. Marlatt 461-474 

beneficial, imported, remarks 81 

cost of protection from damage and disease 474 

damaging to forests, remarks 83 

deetniction by blackbirds 248 

injurious, destruction by birds 513-514 

principal, in 1904, summary by F. H. Chittenden 600-606 

to vegetables and fruits 83 

noxious, destruction by birds 253-254 

results of control 463-464 

scale, forest, fruit, etc 81, 82, 83 

Inspection and legislation, food, review, by W. D. Bigelow 593-597 

cattle scab, with statistics ' 22-23 

dairy products 24 

feeding stuffs, remarks 90, 96 

food, extent of service, etc 62, 159 

language of law and nature of work 153-154 

product, for American exporters 154 

products, foreign, article by H. W. Wiley *. 151-160 

statistics 594-597 

working of law 156-159 

of animals and meat for shipment 19-21 

Institutes, farmers*, officials and statistics 549, 621-622 
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Pace. 

I nstramental equipment, Weather Bureaa * 19 

InU'rntate commerce in game, remarks 88 

Iowa, boys' agricultural club and school fairs, organization and growth 494 

reports on agriculture 524 

si'hool lairs, study of agriculture 494-495 

Htat<» College, te?its of com olanters and windmills 112 

Irrigate*! districts, farming land, arain^e 109 

injury l>y alkali, and reclamation 72-74 

Irrigation and alfalfa, factors in Colorado potato growing 312-313 

drainage investigations, discuasion lOd-1 13 

1904, review by El wood Mead 612-618 

Porto Rico, experiments 102 

construction, 1904 612-618 

cost of preparing land, remarks 107, 613 

humid sections of United States, remarks 108 

laws and insti tutions, 1904 616-617 

pnk'tices and mechanical devices in Colorado potato growing 317-322 

reclamation service, 1904 - 617-618 

Island potwessions, growing tropical crops, note 10 

Jackson, Tenn., conditions bearing on road building 323-324 

Jav, California, eating of fruit 248-250 

J^Ib'i grai>^» recipe 376 

Jersey City, N. J., castor-oil industry, notes 294,295 

Johnaon grasH, remarks 41 

Judd, Dr. IS. 1)., usefulness of birds, notes 514 

Kansas, castor beans, pro<iuction 293,294,295,296 

Kelep, ant-like ins^M't, protection of cotton in Guatemala 476 

eneni V of cotton boll weevil, discovery 502 

intnxluction into United States 484-485 

weevil-eating, description and habits * 483-484 

Kenai experiment station, Alaska^ work, remarks 100 

King cotton, new early tyi>e, use m work against boll weevil .- 499, 507 

Kingbird, usefulness, note 514 

Kinglets, eating of noxious insects 254 

Knapp, Dr. R. A. , work against cotton boll weevil 505-506 

Knight, Thomas Andrew, relation to plant improvement, note 120 

La])or, employment in road bnilding at Jackson, Tenn 329-330 

farm and farm machinery, notes 97 

Lal)oratory testa of beet seed 349 

work on boll weevil 79 

I^cey Act, game protraction, enforcement 89, 90 

Ladybird, enemy of San Jose scale, remarks 81 

Lake States, forest fire losst^ 135 

Lancaster, Sam C, article on **l*ractical road building in Madison County, 

TeniK^ssee." 323-340 

Land, alkali, reclamation, remarks 72-74 

cos-t of prt^paring, for irrigation 106 

poor, usefulness in intensive farming 172 

Land -grant coUejies, remarks 96 

Lands, agricnltural, prices in Argentina 285 

fertility, maintenance and restoration, notes 69, 70 

J3ublic, open for settlement, location, etc 622-625 
alterants, difficulty of tt^ing 359 

detection of cotton-seed oil after change by heating 362 

article by L. M. Tolman 359-3G2 

melting point of certain acetates as test for cotton-eeed oil 361, 362 

Law , food, scope and execution 152-160 

for Ixmd issue for roads at Jackson, Tenn 326 

tea-inspection, text and Supreme Court decision 151-152 

Lawn, nee of citrange as decorative tree 235 

Laws and institutions, irrigation, 1904 616-617 

food, changes, 1904 594 

e^^dences of progress 593 

game protection, enforcement, 1904 607-608 

relation to farmer 509-511 

Leaf hopper* cane sugar, remarks 102 
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Leaf spot, sugar beet, control 29 

Leaf-miner, coffee pest in Porto Rico, efforts at control 103 

Loaf-worm, cotton, relations to boll weevil 201 

Leaves of sweet orange and trifoliate hybrids, differences 227 

trifoliate orange and hybrid, notes 224, 226 

usefulness in plant growth 122 

Leckenb^r, A. B., collection of Bromus inermis varieties - 40 

Lees of wine, nses; imports 379,723 

Legislation and appropriations, road, State, summary by M. O. Eldridge... 610-612 

inspection, food, 1904, review by W.D. Bigelow 693-597 

cotton boll weevil, need 203-204 

diseases of domestic animals, summary by D. E. Salmon 681 

forest and forestry, in the States 592-593 

game protection in 1904 ^ 606 

landowners' protection 610,613 

road building, for Madison County, Tenn 326 

«tate, remarks 92-93 

T,.egmncs, relation to nitrogen gathering for soil, remarks 49, 124, 125 

Lemon, use of citrange as substitute 229,231,234-235 

Lettuce, growing under glass, season, investment, and profit 166 

Libraries, school, traveling, use in corn-growing study 493 

Library, work, organization and duties 114-115, 542 

Licenses, hunting, requirements ^ 611 

Life zones and crop belts, mapping, remarks 86-87 

lighting, use of castor oil 289 

lily, Bermuda, diseape in imported bulbs, note., -. 31 

Lime, sulphur, and salt wash, nse a^inst San Jose scale 82, 84 

Linnet, or house finch, injury to fruit, and character of food 246-248 

lint, improvement by hybridization in early cotton varieties 500 

liquors, imports 728 

Little-peach disease, eradication. .'. , 36 

Liveetock, and grass lands, Alaska, remarks (see also Farm animals) 100-101 

meats, freight rates , 718 

Argentine, high prices for breeding animals 274-275 

associations, officers - • 551 

business, Argentine, discussion 273-274 

danger from castor pomace, note 291 

farm, contribution to national wealth, remarks by Secretary 11-12 

in Alaska, notes 100,101 

the South, raising 189-190 

interests, sanitary officers 553-554 

number of animals and breeds of sheep in Argentina 277-278 

shipments, Argentine 275-276 

use of grai)€vine leaves as feed 364 

Louisiana and Texas, cotton production, comparison 197 

authorities, cooperation in cotton investigations 33, 79, 202 

cotton boll- weevil infestation 193 

demonstration farm work against boll weevil 506, 507 

destruction of cotton plants for boll-wee\al control 200 

farmers, cooperation with Department in cotton cultivation 32 

Foretjtry Bureau experiments 453 

freeze, effect on orange hybrids 233 

Purchase Exposition. (iS're Exposition.) 

Lubricant, use of castor oil 289 

Lumber, cooi)erage, etc., dry, insect injuries 396 

industry, awakening, note 52 

market, relation to method of handling timber, note 1 36 

relation of quality to size of tree, experiments 453-460 

rough unseasoned, insect injuries 395 

yellow birch, grades, yield, j^rioes, etc , in experiments 455-498 

Lumbering, conservative, profit in white-pine region, note — 58 

profits, relation to size of trees, remarks 459 

white and red pine, example 590 

Lumbermen, attitude toward forest fires, article by E. A. Sterling 133-140 

conditions affecting fire losses, remarks 134-135 

hopelessness and indifference regarding forest fires 136 

policy in handling timber hrnds and firos, change 137 
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Machinery and motive power, farm, remarks 111-112 

farm, and rural engineering, study, remarks 97 

use and care, note : 10 

in cutting seed potatoes 314 

Mahogany, and other tropical woods, insect injuries 392-393 

Maine experiment station, poultry breeding 528 

income from hunters, summer visitors, etc 517 

Mallein and blackleg vaccine, distribution 24 

Mammals and birds, importation, 1904 609-610 

injurious, importation, prohibition 515 

Mange, or cattle scab, remarks 21-22 

Manure, stable, duration of benefit; use with fruit trees 175 

Manures, commercial, restoration of soils, note 70 

Maple, silver, comparison with black walnut as to growth 257 

sugar, Forestry Bureau experiments 453 

value by sizes and prices 458 

Maps and reports, soil survey, puolication, etc 70, 72 

Marbury, J. B., article on **Kelation of weather conditions to growth and 

development of cotton " 141-150 

Mares, purchase for Department horse-breeding experiments, type, etc 533-534 

Market, European, for pears and apples, development 43 

fine-leaf tobacco, problem 77 

game, effect of legislation, note 89 

horse, range of prices, 1899-1904, remarks .". 529 

relation of export trade 530, 531 

milk, retail and wholesale 182,183,184 

Marketing cut flowers, sufj^estions for grower 167 

fruit, investigations 42-44 

packages, picking, etc 177 

tendency and suggestions 170-171 

influence of honesty and appearances 434 

questions of art and psychology 417 

vegetables, city, methods, notes 165, 166 

Markets, consumers' fancies, article by George K. Holmes 417-434 

European, handling and packing, remarks 43 

Forei^, Division, Bureau of Statistics, work 91 

fruit, investigations 42-44 

game,- effect of protective laws 89 

German and British, preferences in apples, note 432 

potato, for Greeley, Colo., production 311-312 

Marlatt, C. L., article on "The annual loss occasioned by destructive in- 
sects in the United States" .. . 461-474 

Marmalade, grape, recipe 376 

use of citrange 229, 234 

Marshes, tidal, reclamation, note 110 

Maryland, forest work and map, note 58 

Massachusetts, reports on agriculture, origin and character 523 

Matting industry, development 27 

Mead, Elwood, review of irrigation and drainage investigations, 1904 612-618 

Meadowlark, usefulness on farm 514 

Meal worms and flour beetles, note 83 

Meat and meat products, exports 733 

inspection, remarks 20-21 

trade, frozen, from Argentina 276-277 

Meats and f ruit>», preserved, relation of food inspection 158 

live stock, freight rates 718 

consumers' fancies and discriminations 422-425 

Mechanical devices and methods of applying water in Colorado 318-322 

Mfleagris oceUakiy Guatemala turkey, use against boll weevil 480 

Memphis, Tenn., castor-oil manufacture, note 296 

Meteorological work, transfer from Navy Department to Weather Bureau 17 

Meteorology, education, interest of Department 18 

Mexican Cotton boll weevil. (aSp^ Boll weevil.) 

Michigan Agricultural College, origin of collegiate agricultural education, note. 495 

Micro-organisms, soil changes, production, note. {See also Bacteria. ) 124 

Microscopic exam ination . use in testing road material, note 832 

inspection of pork, note 21 
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Mimtion, bird, in California 242 

Milch cows, Alaska, note 101 

number, prices, etc 703, 704 

Milk, skimmed, use in making buttermilk 185 

trade, producing and retailing, discussion 182-184 

Mill pests, note 83 

Millers, handling of durum wheats 27 

Milling in Argentina 282 

Mills, castor-oil, establishment in United States 293-294 

Milo maize, remarks 588 

Mining, economic, relation to forestry , 55 

Minnesota and Dakotas, windbreak 265 

Misbranding of food products, law and its enforcement, notes 154, 157 

Mississippi, eravel for road building, note. .- 325 

valley, fruit-growing opportunities 178 

Missouri, St Louis, center of castor-oil industry 293, 294, 295, 296 

Montana, alkali lands, experiments 73 

Morphine, new method of production 32 

Mosquitoes, use of copper sulphate for destruction, etc 84, 604 

Moths, brown-tail and codling, 1904, notes 87, 601, 602 

Motive jjower and machinery, farm, remarks Ill 

Motors, irrigation and farm work, notes 107, 108 

Mount Weather meteorological research observatory, remarks 17 

Mowing machine, early experience of Governor Boutwell 525 

Mud, winter of 1902-3, stimulus to road building 325 

Mulberry trees and cuttings, in silk culture 85 

Mules and horses, numl)er, imports and exports, prices, etc 700-702, 732 

Muscular activity, increase of heat given oft by human body 210 

outgo of heat and carbon dioxid from human body 215, 216 

Mutton and beef, exports from Argentina 276 

Navy Department, exchange of work with Weather Bureau 17 

Nectar, cotton, relation to DoU-weevil problem 487 

New England, fruit-growing opportunities 178 

York, boys* institute work in nature and farm study 493 

forest loss by fire, note 134 

Forestry Bureau experiments . i 453 

grape and wine production 369 

hardwood working plans, use of data on quality with size 459 

reports on agriculture, origin and character 522-523 

Zealand, butter score 418 

Newspapers, use of articles prepared by Weather Bureau 358 

Nighthawk, usefulness on farm 514 

Nitrate of soda, value in sugar-beet cultivation, experiment 29 

Nitrogen fixation, working out of problem, remarks 49, 124-125 

" Nocatee '* hybrid of tangerine and pomelo, note 235 

North Carolina, leasing of shooting privileges 519-520 

tree-pest investigation, note 83 

Novaculite, road-building material, notes 325, 327 

Nut Growers* Association, National, scale of points on pecans 421 

growing in United States, weevils as drawback 299 

weevils, article by F. H. Chittenden 299-310 

injuries to wood products 390-391 

Nutrition, animal, use of calorimeter in study 528 

fundamental laws, study with calorimeter 212 

investigations, discussion 104-1()6 

study, articles on respiration calorimeter 205-220 

Nuts and nut scores 421 

diseases in 1904 586 

Oak, white, Forestry Bureau experiments 453 

Oat, Swedish select, experiments, remarks 32 

Oats, acreage, production, prices, exports, etc 649-653 

and oatmeal, exports 739 

breeding, remarks 46 

crop of certain countries, 1900-1904 647-648 

growing in Alaska, notes 100 
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Oate, growing eeason of 1904, notes 565-^69 

prioes, whok«ftle, 1899-1904 654-696 

visible wipply, United States and Canada 648 

Observatory bHifdingR, Weather Bnreaa, remarks by Secretary 15, 17 

Ohio, boys* ai^ricultural clubfl, development 493 

{arm, esample of forest planting according to plan 259-262 

growing and curing cigar tobaccos, remai t s 75 

reports on agricultore, origin and character ,, 523 

Oil, castor, industry; article by cJharles M. Daugherty 2S7-298 

manuifacture from grape seed 378 

mill, processes of operation 290-291 

use on roads, remarks («?e al€o Cotton seed) 68 

Oils, edible, notes 1?6 

vegetable, imports and exports 729,739 

Ok lahoma and Texas, windbreak 265 

castor beans, production 293, 294, 295, 296 

Olive oil, inspection under food law 156-157 

orchards, California, losses b^ rava^ of robin 252-253 

Olives, destrui'tive feeding of birds in California 2^ 

Ontario fruit grower?, apple score 420 

Opium, production from poppy, note 32 

Orange, oreeding, notes 121-122 

diseases in 1904 583 

hybrids, characteristics, etc 9,30,226,227 

eweet, male and female parent in crosmng, dilfeTencee in resntts . . . 225-226 

trifoliate, description of plant, varieties, and fruit 224-227 

Oranges, color, influence on demand , 425 

tangerine, new, discussion 238-240 

Orchard, cost of establishment 179-180 

growing other crops on land 174 

nut, location, relation to weevils 307 

protection by forest l^lt 268 

Orchards, correction of mistakes in planting 172 

failure to l^ear, suggestion of remedy 174 

olixH?, California, losses by depredation of robins 252-253 

Oregon and Washington, forest losses by fire, note - 134 

Orit)le, Bullock, destruction of codling moth ; fruit eating 87, 251 

Ornamental and bedding plants, growing as spedalty 169 

Ornithology, economic, work of l)epaTtment 87-83 

Ortok, W. a., review of plant diseases in 1904 , 581-586 

study of cotton diseases - 502-503 

Osage orange, planting between fields as windbreak and fence 261-262 

Oversowed lands, crops for use 42 

Oy^^ter, plumpness and flavor, influence on demand 429 

Pacific coast, fruit handling, proposed experiments 45 

lumljer, fire losses, notes 1^ 

opportunities in fruit gro^'ing 177 

problems, remarks 41 

Pacing bloo<l m stallion Carmon, remarks 534 

Packing and handling fruits^ 43, 177 

picking, and shipping fruit for storage 44 

Palmer, T. 8., article on *'S<)me benefits the farmer may derive from game 

protection" 509-520 

review of game i)rotection in 1904 606-610 

Parasite, black scale, remarks 81,82 

Parker cotton, value in weevil-infested region : .. 507, 508 

Passenger rates, statistics 720 

Pastures, Argentine, benefits from alfalfa .- 278-279 

use in restoring soils, note 69 

winter, for South 40 

Patrons of husbandry, oflicers 556 

Peach and apple growing in Rocky Mountain region 178 

disease, little-peach, eradication 36 

diseaaesin 1904 583 

orchard, cultivation, note 174 
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Peach trees^ destruction by freezing in Georgia 283 

Peaches, pears, etc., notions 420-421 

ripening and shipping 177 

Pear blight, distribution in United States 178 

diseases in 1904 582-583 

Bossney, origin, description, etc 402-403 

Pears, export tca(£B, development 43 

peaches, etc., notions 420-421 

Peat swamp lands, drainage, note 109 

Pecan, Centennial, Frot«cner, Jewett, Pabst, PoBt, Rome, Russell, Ban Saba, 

Stuart, Van Deman kinds, origin, name, description 407-416 

weevil, description, life history, peinedie$«, etc 308-310 

Pecans, value, naming, reproduction, and promising varieties 405-416 

Pedigree, consideration in DeparUnent horse breeding 533, 534, 535 

Pelican, reservation for protection, note 90 

Pennsylvania experiment station, study €i animal nutrition 528 

reports on agriculture, origin and character 523 

Pepper, planting in cotton by Kekchi Indians 486 

Persinunon, Delmas, origin, description, etc 404-405 

Pests, <x>tton, boll worm axKl minor, control, remarks («ee aim Boll -^^^eevil ) 80 

insect, falling off in 1904 600 

miscellaneous work, remarks 83 

Pheasants, protection, effect on market 89 

raising, and prices 576, 511 

Phylloxera, destniction of grapevines and neoeasity of grafting vines 366 

Physical laboratory, Mount Weather, remarks 17 

Physiology, plant, relation to dev«k)pment of agriculture, article by Albert F. 

Woods 119-132 

training of investigator, remarks 129-131 

Phytosterol, absence from la«l of hogs fed on cottoiv-seed meal 361 

nature and use in ootton-eeed oil test 300, 361, 362 

Picking and marketing fruit 177 

padting, and sliipping fruit for storage 44 

Pickles, grape, recipe 376 

Pine, k>ngl€^, Forestry Bureau, experim^its 453 

Southern, damage by fires, notes 135 

white and longleaf, lumbering, notes , 58, 59 

red, lumbering, example 590 

Pineapples, new varieties, note 47 

Piquette, making from grape pomace 378 

Plant and seed introduction, progress, discussion 47-48 

breeding, developnaent, in nineteenth century 120-122 

new creations, discussion , 45-47 

diseases, combatijig, progress 86-37 

in 1904, review by W. A. Orton 581-586 

nature and causes, discussion 125-128 

growing, general, needs in agrimltiiral \^)cation 1'64-165 

Industry, Bureau, organization and duties 540 

•w^rk against cotton insects and diseases 198, 199 

in meeting ravages of boll weenl and some dis- 
eases of cotton, article by B. T. Galloway. . 497-508 

review by Secretary 25-52 

lioe, damage to wheat 467 

physiology, educational relations 128-132 

relation to development of agriculture, article Iry Albert 

F.W<»od8 119-132 

Planting and seeding, spring, 1904 562-565 

forest, and farm management, article by George Ij. Clothier 255-270 

mistakes of the past 256-258 

reserve, renuu^ks - 55 

potatoes, method at Greeley, Colo 316 

Plants, alkali-loving, forage, and 8tock-fee<ling 39 

cultivated, origin; growth essentials 119-120, 123 

food and method of feeding, f^marks 122-125 

new, from Eastern oountries, remarks 47 

poisonous to stock, investigation 49 
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Faxe. 

Plowing for potatoes in Colorado, note - 316 

proper condition of soil, note 174 

Plows, kinds in use in Colorado potato culture 318-320 

Plums, breeding, note 121 

pears, etc., notions 420-421 

Poison, danger to stock from castor pomace 291 

Poisonous plants, danger to stock, remarks 49 

Poisons, weevil, ditficulties in use 304-305 

Pollination, cross, tobacco 447-448 

Polyembryony, citrus fruit, relation to breeding 226 

Pomace brandy, maki ng 377 

castor, danger to stock, and yield from bean 291-292 

grape, products 377 

Pome fruits, diseases in 1904 582-583 

Pomelo, crossing with tangerine, notes 122 

Poplar, yellow. Forestry Bureau experiments 453 

Poppy, production of opium, note 32 

Pork and beef production under Southern conditions 536-537 

inspection, microscopic, note 21 

Porto Rico experiment station, remarks • 132 

irrigation 615 

Potato, color and flavor, influence on demand 429 

culture near Greeley, Colo., article by J. Max Clark 311-322 

diseases in 1904 585 

prevention, remarks 127 

growing m Colorado, irri^tion methods and devices 317-322 

Potatoes, acreage, production, prices, exports, yields, etc 673-677 

growing, season of 1904, notes '. 572, 573, 574, 575, 576 

improvement by breeding experiments 46, 315 

seed, cutting and selection 314-315 

Poultry and hogs, destruction of nut weevil 309 

breeding, investigations 528 

raising, profits and failures 185-186 

Prairie chickens, protection and prices, note 89 

farm, model, plan for tree planting 262-263 

Precipitation, relation to early growth of cotton 142 

1904, tables 579-580 

Prepotency, importance in breeding beet seed 346 

Preservation, timber, remarks 60 

Presfervatives, food, effect on vital functions 63-65 

in food products, relation of food inspection 157 

Preserves, use of citrange 229, 235 

Prices. (See Crops, Corn, Wheat, Horses, Cattle, etc. ) 

Prickly pear and other cacti as foo<l for stock 74 

Printing cost, reduction 114 

Production. (See Crops, Corn, Wheat, Horses, Cattle, etc.) 

Proliferation, cotton, cause of death of boll weevil larvae; study 488,500-501,502 

Prunes, destruction by California jay 249 

Pruning and thinning, directions in commercial fruit growing 176 

Publication, soil survey maps and reports, remarks 72 

Publications, Division, work, organization and duties 113-114,541 

State, issue and distribution in 1904 525-526 

on agriculture, article by Charles H. Greathouse 521-526 

Pulpwood and cord wood, insect injuries 394 

Pumping water for crops, remarks 107-108 

Pumps, use in rice irrigation 108 

Quail, California Valley, eating of fruit 250-251 

live, demand and prices for breeding 516 

Mexican, importation, note 88 

protection, effect on market, note 89 

Quarantine, cotton boll weevil, laws, etc 198,202-203 

Rabies, remarks * 23 

Racing speeil, relation to horse breeding and development 532, 533, 534 

Ragan, W. H., review of fruit growing in 1904 580-587 

Railway companies, cooperation in road building at Jackson, Tenn 328 
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Kailway service, distribution of forecasts and warnings 16 

Rain, late summer, unfavorable effect on cotton 147 

Rainfall and snow, February and March, 1904 560,561 

moisture, influence on development of cotton 141-142 

relation to spread of cotton boll weevil 200-201 

Raisin production, California, notes 36S 

Rampart, Alaska, experiment station, remarks lOO 

Rancners, forage problems, Department assistance 3^ 

Range investigations, remarks 3S 

Reclamation, alkali-land, discussion 72-75 

Recommendations of Secretary 55, 90, 104, 11$ 

Red River Valley, alfalfa growing, use of windbreak 269 

Reprinting and sale of Department books 114 

Reserves, forest, planting, remarks 55, 60 

Respiration caloruneter. (See Calorimeter.) 

Respiratory gases, measurement in calorimeter 210-211 

Bhizobius vetiiraliSf black scale parasite S2 

Rice, A. G., summary, by States, of soils areas surveyed, 1904 598-600 

acreage, production, prices, 1900-1904 692-69$ 

broken, low price and quality 426 

districts, irrigation 108 

imports 72^ 

low-grade, feed for cattle, Texas experiment 536-537 

production, development as new industry ; insects 26, 84r 

statistical investigation, prospective 91 

River and flood service. Weather ^Bureau, remarks 15-16 

Rivers cotton, resistance of wilt disease, note 37 

Road building at Jackson, Tenn., cost of material and construction 333-337 

conditions at Jackson, Tenn 323-324, 325, 327, 32a 

National school, remarks 6^ 

practical, in Tennessee, article by Sam C. Lancaster 323-340 

State-aid plan, main features 92 

commission at Jackson, Tenn. , creation by court 326 

Inquiries, Public, Office, work, organization and duties 91-93, 542^ 

legislation and appropriations. State, smnmary by M. O. Eldridge 610-612 

State, remarks 92-93 

materials, testing, work of Bureau of Chemistry, remarks 65-68 

Roads and hauling, Argentine 281 

Association, Good, National, officials 555 

construction, method and details of work at Jackson, Tenn 330-332 

dirt, new method of keeping in order 525- 

engineers for building, note ^ 

goo<l, work and results at Jackson, Tenn 328,339-340 

maintenance 338-33^ 

material, physical tests and binding quality 332 

object lesson, construction, notes 92 

thickness of stone and mortar 332 

use of oil, remarks 6^ 

Robin, eating of fruit, distnission 252-254 

Rock and gravel, road building, at Jackson, Tenn '. 325, 327 

qualities for road makin|?, remarks 67 

Rolfs, P. H., citrus fruit growmg in Florida, note 225 

Root development of cotton, relation of rainfall 142, 144 

diseases, study and remedy, remarks 127 

rot, cotton, investigation 36, 505 

tobacco, disease and resistant plants, remarks 450 

Rot, foot and gid of sheep, remarks 25 

Rotation, crop, use in restoring soils, note 60 

of crops and sheep feeding in potato culture 313 

Rural free delivery, distribution of weatner forecasts 16 

Rush, species for making matting, remarks 27 

Rusk citrange, name, origin, description, and uses 228-220 

Rust, injury to cotton, 1904, notes - 568-575 

wheat and oats, notes 27,568,569,570,571,572,575 

Rusts, cereal, study and treatment, remarks 125-126 

Rye, acreage, production, prices, exports, etc 663-660 
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Bje, bread, demand, deca<lence • . 430 

crop of certain countriea, 1900-1904 662-«83 

growing in Alaska, notes 100 

SjLLMoy, D. £., article on "Animal breeding and feeding investigations by the 

Burean of Animal Industry'* *.. 527-o3ft 

summary of legislation on animal diseases in 1904 581 

Salt Lake City, reclamation of alkali lands, remarks - — . 73 

Saltbunh, Australian, use on alkali lands 39 

8ampi*on, F. O., work in citrus breeding and use trf name 237 

San Jose scale, in TiKM, note (3W 

ladybird enemy, remarks ^ 81 

Sand binders, remarks 38 

foundations, use and management in road building 337-338 

Sanitary inspection of butter, beneficial effect - » 24 

Saplingis insect injuries 394 

Saunders, William, introduction of trifoliate orange 224 

Sau^^ages and other comminnted meats^ inspection difficulties 158 

Scab, i-attle, or mange, remarks 21-22 

Scald, cranberry disease, note 36 

Scale, black, dt»struction by Bullock oriole 251 

inse<'ts, control work «. 81-82 

San Jose, ladybird enemy, remarks 81 

uf*e of lime, salt, and sulphur wash 84 

School fairs, Iowa, work in study of agriculture > 494-495 

for road building, remarks 60 

work, encouragement of plant growing, note - .^ 26 

Schools, secondary and elementary, izistruction in a^culture, remarks 97-90 

text-books and methods for agricultural tratnisg 95 

Scuppemong grape, growing, prospective developments 367 

ScuU'Uisla ajanetjy black-scale parasite, remarks 82 

Season, {Mjtato planting in Colorado 316 

Seasoning timoer, notes 61 

Secretary of Agriculture, recommendations 55, 90, 104, 1 13 

report ( >w'<' «/«o Agriculture, Treasury) 9-113 

Seed and plant introduction, progress, discussion ^ 47—48 

l)e<l, tobacco, selection of plants , 442 

beet, American-grown, excellence 344 

best methoil of nrodnction in commercial quantities 345-347 

foreign-grown, (lisadvantage of reliance 342-343 

scientific growing, summary of steps 350 

single-germ balls, development, etc 27-28,29 

sugar, work of Department - 351-352 

tetsts of character 348-349 

cotton, early maturing, distribution 35 

distribution, ( -ongressional and other, renoarks 48-49,490 

|?ras8, gathering for trial, note 40 

improved, cause of increase of cotton crop 197 

plants, individual, tej»t, record, etc - 449—150 

potatoes, cutting and selection ^ 314-315 

production, opportunity of profit 190 

roots, beet, growing and siloing -. - 350-351 

selection in improvement of tobacco -. -- 443 

sugar-beet, growing, remarks. ...' -• - .- 27-28 

tobacco, larj^e and heavy, value -. 440-442 

savm^ under bag, etc - 448-449 

selection by grower, importance • 439-440 

Sumatra and Cuban, import and use 437^438 

Seeding and planting, spring, 1904 562-565 

Seedlings, selection as metlKxl of producing hardy citma fruits .:.. 223-224 

Seed?, exports (x^^ a/w Clover, Flax, Timothy) - 738 

vegetable and flower, distribution in Alaska 99 

Selection and breeding, improvement of tobacco; article by Archibald D. 

Shamel ; 435-452 

Semiarid regions, irrigation, 1904 613-^5 

Sbambl, Archibald D., article on "The improvement of tobacco by breeding 
and selection" 435-462 
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Shear, C. L., study of cotton diseases 502-50a 

8heep, Ai^entine, breeds and prices 277-278 

breeders' associatioms secretaries, numbers registered, etc - 552 

breeding, investi^tions , 528 

feeding and rotation of crops in Colorado potato culture 313 

foot rot and gid, remarks : - . 23 

number, imports and exports, prices, etc 70t^709, 721, 732 

raising in Alaska, notes 100, 101 

Shepard, Dr. Charles U., in vestifpitions of tea growing 30 

Shingle and stave bolts, insect injuries 394 

Shipment, livestock, losses 20 

Shipping fruity notes 170» 177 

pickmg, and packing fruit for storage 45 

Shooting privileges, leasing in North Carolina 519-520 

Shorthorn cattle, position and prices in Argentina 273, 275 

Silk culture, remarks - *. 85 

imports 721 

Siloing and growinjj beet-seed roota 350-351 

Simpson, C. B., estimates of losses of apples by codling moth 470 

Slash burning bv lumber companies, and study, remarks 138 

Sleep, effect on heat given off l>y human body, note 210 

Smut, wheat, oats, rye, barley, etc., study and treatment 12(J-127, 585 

Snow and winter wheat, 1904 560 

relation of tree planting to drifts 2(>7 

Soil and climatic conditions, adaptation of tobacco 437-439 

environment, effects in breeding beet seed 347-348 

binders, remarks - - 38 

Guatemala, notes 479, 481 

kind for vegetable growing 166 

observations in potato growing at Greele}^, Colo 312 

poor, possible usefulnes in intensive farming 1 72 

preparation for fruit growing 173-174 

potatoes at Greeley, Colo 316 

relation to plant growth and production of changes, notes 123, 124, 125 

survey, cost per square mile 72 

Porto Rico, Arecibo to Ponce 103 

progress, statements with tables 70-72, 598, 600 

Soiling crops, study , 42 

Soils, areas surveye<l and mapped in 1904, summary by States 598-600 

Bureau, experimental growing of wrapper tobacco, notes 437 

organization and duties 541 

work, review by Secretary C9-78 

Song birds, European, importation, note 88 

South Carolina, freezes, effect on orange hybrids 233 

cheese making 187-189 

di versitication farms; winter pastures 34, 40 

live-stock raising 189-190 

Southern pineries, fire losses - 135 

States, reports on agriculture ^ 524 

Sparrow, tree, usefulness 514 

Spillman, VV. J., article on "General forming*' 181-190 

review of grasses and forage plants, 1904 587-588 

Spraying apple trees, cost, estimate 471 

loss by delay, note 170 

use against tollworm and scale insects , 81 

St Louis, Mo., center of castor-oil industry in United States 293 

Stallion, head of Department carriage-horse stud 534-535 

State aid in road building, main features 92 

experiment stations, cooperation of Department 94 

officials in charge of aj^culture 550 

Statistics, Bureau, organization and duties 542 

food inspection , 595-597 

work, review by Secretary 90-91 

Stave and shingle bolts, insect injuries 394 

"Stecklin}?er,'^definition, use, etc 349,350,351 

Steer-feeding investipttions in Alabama 536 

Sterling, E. A., article on ''Attitude of lumbermen toward forest fires '*. . . 133-140 
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Stock breeders* associations, secretaries, etc 551-553 

dan^r from poisonous plants, investi^tions, remarks 49-50 

feedmg, forage and grasses, investigations 39-42 

Florida, lack of feed and demand for range plants 40 

live, and grass lands, Alaska (see aUo Live stock) 100-101 

Stone, fruits, diseases in 1904 583 

sizes, kind, etc., in road building at Jackson, Tenn 325, 327, 331, 333 

Storage and farm handling, fruit, remarks 45 

slow fermentation of wine, management 372 

tobacco seed, note 449 

Stored products, insect damage 473-474 

Storm- warning service, note 15 

Stover, corn fodder, saving by use, remarks 96 

Strawberry, diseases in 1904 583 

Submarine cables in Weather Service, remarks 18 

Subsoiling, value as preparation for fruitgrowing 173 

Sugar beet, seed growing, development {see also Beet) 27-28, 29 

cane, insect damage, note 469 

content of beets, eifect of increase 341-342 

crop, imports into United States, etc 693-696 

demand for whiteness, note 429 

Sulphate, copper, use in purification of water 50-51 

Sumatra tobacco see<l, use 437 

Sunshine, influence on yield of cotton 143-147 

Swamp lands, crops for use, study 42 

peat drainage, note 109 

Swedish select oat, experiments, remarks 32 

Sweet corn, hybridization, note 46 

SwiNr.LE, Walter T., and Herbert J. Webber, article on ** New citrus cre- 
ations of the Department of Agriculture" 221-240 

Taber, G. L., citrus fruit growing in Florida, note 223 

Tanagers, mountain, flight in 1896, remarks 242 

Tanbark, injury by round-headed borer, note , 385 

insect injuries and prevention * 398 

Tangelo, loose-skinned citrus fruit, new group, discussion 235-238 

Tangerine, crossing with pomelo and orange, notes 122 

oranges, new, discussion 238-240 

Tannin, grape seed, note 378 

Tartar, crt^am, production and use, notes 379 

Taylor, William A., article on '* Promising new fruits" 399-416 

Tea, American, production, remarks 30 

grapevine leaves, use in making 364 

imports 730 

impure and unwholesome, act of Congress against importation 151 

importation, legislation, and inspection 151-152 

Team, distance traveled in day's hauling 335 

Teas, finish, new metho<l for producing 30 

Telegraph service, distribution of weather reports, remarks 16, 18-19 

Telegraphy, wireless, transfer of work to Navy Department 17 

Telephone service, distribution of forecasts and warnings 16 

Tem2>erature, human body, daily variation, note- 218 

relation to storage of fruits (see also Weather) 44, 45 

1904, tables (see also Weather) 577-578 

Temperatures, freezing in South and effect on citrange 231-233 

human, results of calorimeter investigations 218-220 

Tennessee, castor-oil industry, notes 295, 296 

practical road building, article by Sam C. Lancaster 323-340 

Termites, or white ants, injuries to timbers, ties, etc 389-390 

Tests, beet seed, chemical and other 344, 345, 348-349 

corn planter and windmill, remarks 112 

cotton-seed oil, failure and success 359-360 

physical, of road material 332 

variety, work against cotton boll weevil 498 

Texas Agricultural College, cooperation in work on cotton 33 

and Lou isiana, com parison of cotton production 1 97 

Oklahoma, windbreak 265 
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Texas boll weevil, continuance of danger, remarks 80-81 

problem, special features; need of law 200, 201, 204 

breeding new types of cotton * 34 

demonstration farm work against boll weevil 78-79, 506, 507 

experiment station, feeding experiment with rice for cattle 536-537 

explanation of lai]ge production of cotton 195-197 

farmers, cooperation with Department in cotton cultivation 32 

institute work against cotton boll weevil 508 

organizations, note 494 

• introduction of kelep 484-485 

laws on capture and sale of water fowl, note ^ 89 

tea-growing investigations 30 

tobacco, favorable reports and prices 75 

western, adaptability of Guatemala cotton 480 

Text-books and metnods in agricultural education 98 

Thermometer, kind used for human temperature in calorimeter experiments. . 281 

Thinning and pruning, directions in commercial fruit growing 176 

forest plantations on farm 268 

Thoroughbred, relation to English horses, etc 532 

Thrush, russet-back, eating of fruit 251 

Tick, cattle, relation to cattle industry in South 190 

Tidal marshes, reclamation, note 110 

Tillage, importance in fruit growing * 174 

Timber, experimente, practical results {see also Forest, Luml)er, Tree) 458-460 

mature, protection in slash burning 138-139 

owners, relation to protection from lire 137 

preservation, strength, and mechanical properties, remarks 60 

round, requisites for preventing insect injuries 393-394 

with bark on, danger from insects 391 

strength, tests 60-61 

studies, note 53 

trees, species for planting in Middle West 264 

value and marketing, changes 136-137 

values, determination, article by Edward A. Braniff 453-460 

virgin, fire losses in California 135-136 

worms, injuries to logs and timbers 386-387 

Timbers and woodwork, finished, insect injuries 396-397 

mechanical and physical tests, remarks 591 

Timothy seed, prices wholesale 698-699 

varieties, note i 39 

Titmice, eating of noxious insects 253 

Tobacco, adaptation to soil and climatic conditions 437-439 

breeding investigations, remarks 46 

change of type by change of soil, example 438-439 

conditions oi growing 436-437 

Connecticut Sumatra, record and progeny notes 450, 451 

crops, acreage, production, and value 688 

cured, damage by insects 473-474 

disease, new, remarks 37 

disease-resistant strains ! 450-451 

diseases in 1904 585 

flowers, selection for seed production 448 

growing, season of 1904, notes 563, 570, 571, 573 

imports and exports 730, 740 

improvement by breeding, article by Archibald I). Shamel 435-452 

methods of selection 447-448 

investigations, discussion 75-78 

leaf, importance of size 445-446 

leaves, variation in number, shape, and size 443-445 

plant, fertilization, importance in seed selection 447-448 

?lants, selection in seed bed 442 
'orto Rico, notes 103 

ripening, variation in manner 446 

seed, light and heavy, apparatus for separation 441 

saving under bag 448-449 

value of size and weight 440-442 

some possible improvements 442-447 
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Tobacco, suckers, variation in number 446 

test of individoal seed plmat», record, etc - 449-450 

trutk crops, etc., insect damage, note 469 

wrapper leaif, production and pcioea in CoaBeettcni 76-77 

Tobaccos, export, improveiaest, remarka 77-78 

fine leaf, market problem, reauurks 77 

ToLMAN, L. M., article on ''Detection ol^e^ ton-seed oil in lard" 359-362 

Tomato, diaeases in 19CMI 585 

TraJ)ut, Dr. Loui^i, cjrosaing of tobacco 452 

Traction engines, travel, amount of work and cost of work per day 336-337 • 

T«ACV, J. K.^W., article on **Supir-be«i seed breeding'' -. 341-352 

Trade, foreign, farm pnxlucts, discussion by Secretary 12-13 

Transportation rat<?s, statistics ., 717-720 

Treasurv*, Secretary, relation to food inflection :. 152, 153, 154, 155, 156 

Tree i>e8ts, work for control, note ^ 83 

planting, farm, damage by impro|>er location of groves 256 

relation to SDowdrilta ^^ 287 

studies, commercial, 1904, note 59 

Trees and methods recommended for fam planting ^ 263-268 

fence line, objection ^ 266 

forest and shade, diseases in 1904 588 

kinds planted in Illinoiia, with comparison of resnks 257-258 

fniit, winter-killing, remarks '. ^ 38 

relation of size to quality of lumber 453-460 

time of felling to insect injuries 391, 393 

si)ecies and arrangement in windbreaks 265 

Trif ol iate orange, descriptioa ; use in breeding citrus fruit* 224, 224-227 

Tropicsd vegetables, growing in Porto Rico, notes - > 103 

Trotter, foundation of American breed of horses 531-533 

Truck and flower gardening, business, suggestions 164, 165, 167 

cro^w, insect damage, note 469 

statistical investigation, prospective 91 

farming and forage crops, use in work against boll weevil 505 

growers, neetl of organiaation , 187 

Trucking, development and needs (see also Gardening) 186-187 

Tuberculin distribution 23 

Tuhenrulosis, Iwid ventilation of bams aa cause, etc 23, 110 

Turkeys, usefulness against cotton boll weevil, note 479, 480 

Turpentine gathering, cup-and-gutter system, remarks 590 

production, saving by cup-and-gutter system, note 57 

Typhoid fever l>acteria, destruction by copper sulphate M 

United Kingdom, exports of United States horses 530-531 

States, annual loss from destructive insects^ article by C. L. Mariatt. 461-474 

movement of population -« 35^^-354 

pro<iuction of caj^tor h&um and demand 293-297 

U plan d cotton . ( See Cot ton. ) 

Vrosigalphus ammtus^ enemy of nut weevil , 304 

Utah, dminage for overirrigation («tra/»o Salt Lake) — 109 

reclamation of alkali land, progress .. A 73 

sugar-beet seed, production ^ 28 

Vaccme, blackleg, and mallein, distribution., 24 

Vegetable crops, injurious insects ^ 83 

gardening, development and needs ^ 186-187 

growing, as specialty in farming near city, remarks 165-166 

Vegetables, exports 741 

field and garden, diseases in 1904 584-585 

growing in Alaska, notes 1.. 99,100 

several, color, etc., influence on demand -. 427-428 

Ventilation and lightincr, farm bam 110 

problems, data obtained in calorimeter experiments .^ 216-218 

factors for consideration 217 

Vessel and wreck reporting, service, reorganization — - 18 

Vine **tears/' use in medicine («<»<? aZ«o Grapevine) - 364 

Vmegar, grape, remarks 374 

mfluence of color on demand... •••... ^..-^ 424-425 
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Vineyards, California, ravages of quail 250 

Virginia, Appomattox, tobacco experiment 78 

WjirrB, M. B., article on ** Fruit growing" 1G9-181 

Wagon and liandle stock in rough, insect injuries 394 

Walnut, black, and hardy catal pa, planting on farm woodlot 260 

comparison with silver maple as to growth 257 

collection, management, and planting of nuts 260 

Warble, ox, damage to cattle hides, estunate 472 

Warblers, eating of noxious insects 254 

Wardens, game, appointment and duties 510, 513, 519 

Warning, special, and forecasts. Weather Bureau, distribution 16-17 

Wash, lime, salt, and sulphur, usefulness, remarks 81 , 82, 84 

Washington and Oregon, forest losses by tire, note 134 

experiments with alkali lauds 73 

^ sugar-beet seed production, note 28 

tree pest investigation, note 83 

Water, irrigation, distribution, methods, and problems 106-107 

methods of application, study, 1904 612 

purification investigations, remarks 60 

Waterfowl, Texas, laws on capture, note 89 

Watermelon, diseases irv 1904 ^ 585 

Wealth, national, agriculture as source, discussion by Secretary 10-15 

Weather and crop conditions, 1904, review by James Berry 556-580 

Bureau information^ indirect benefits 358 

relation to homeseeker, article by Edward L. Wells 353-362 

voluntary observers and crop correspondents 356 

work, benefit to homeseekers 355-358 

©Ionization and duties 15-19, 539-540 

conditions, relation to growth and development of cotton, article by 

L. B. Marbury 141-150 

relation to tree planting on farm, notes 267, 268 

Review, Monthly, relation to climate and crop service 357 

Webber, ILebbekt J., and Walter T. S\tinolb, article on **New citrus cre- 
ations of the Department of Agriculture *' 221-240 

plant breeding, work against cotton boll weevil 498 

statement as to fiber of Kekchi cotton 486 

Weed seeds, destruction bv linnet, remarks 247 

Weeds, destruction of seed by birds 513-514 

necessity of timely destruction, note 170 

Weevil, boll, effect of frost in limitation (see cdto Boll) 196 

etc, 1904, notes 601,604,605 

work in meeting ravages, and some cotton diseases, article by 

B.T.Galloway 497-508 

chestnut, water test of infestation 306 

cotton boll, direct work of Department for control 197-198 

presentfftatus in United States, article by W. D. Hunter. 191-204 

study and work (see aim Cotton) 9,78-80 

destruction by growth in cotton plant 487 

hazel-nut, description, remedies, etc 310 

nut, remedies, sciiding and drying, heat and cold storage 306-307 

trap crop 305 

pecan, description, life history, remedies, etc 308-310 

Weevil-eating kelep, description and habits 483-484 

Weevil-resistant cotton, remarks 35 

Weevils, chestnut, damage to crop, species, description, control, etc 299-308 

life history 303-304 

methods of control ■ 304-308 

nut, and their allies, injuries to wood products 390-391 

article by F. H. Chittenden 299-310 

careful harvesting and cooperation as preventives 308 

location of orchard as preventive 307 

natural enemy 304 

Wells, Edward L., article on "The Weather Bureau and the homeseeker". 35^358 

West Virginia, Forestry Bureau experiments , 453 

fruit-growing opportunities * 179 

Wheat, acreage, production, prices, exports, etc 639-644 
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Wheat, and com, freight rates Chicago to New York 719 

hay, contribution to national wealth, remarks by Secretary 11 

corn, and cotton, outlook, spring, 1904 562 

cost of production in Argentina 281-282 

crop of certain countries, 1900-1904 635-636 

diseases in 1904 585-586 

exports 633,737 

prowinff and harvest, 1904, notes 560-574 

insect damage 466 

prices, wholesale, 1899-1904 645-647 

production, Argentina 279-280 

relation of price to size of crop 462 

ruf^t, barberry as agent in spread, remarks 125-126 

visible supplies, first of month, ten years 636-638 

winter, ana snow, in 1904 560 

yield in Argentina 282 

W heats, durum^ raising, development, as new industry , 27 

Whiskies, food inspection, note 159 

Whisky, color, innuence on demand 425 

White oak, Forestry Bureau experiments 453 

Wiley, H. W., article on ** Inspection of foreign food products*' 151-160 

Willits citrange, name, origin, description, ana uses i 229-231 

Willow, basket, industry, study 590 

Wilson, James, report as Secretary of Agriculture 9-118 

Wilt, cotton, flax, and cowpea, disease and remedy, notes 37, 127 

tolmcco maladjr, new, remarks 36 

Wind, power source in farm work, study 108 

Windbreak belts, value on farm, remarks 268, 269 

location, composition, and arrangement 264-265 

Windbreaks, planting on farm, use of osage orange 261-262 

Windmills and corn planters, tests and conclusions 112 

tests for pumping and other farm work 108 

Wind?, relation to tree planting on farm 268 

Wine, A merican, production, development 367-368 

and cider, consumers' fancies 424-425 

lees and wines, imports 723, 728 

Wines, fortifying, note 372 

kinds and methods of production 370-374 

requirement of certificates of purity in food inspection 158-159. 

Winter killing of fruit trees 36 

relation to multiplication of boll weevil 478 

Wireless telegraphy, transfer of work to Navy Department, remarks 17 

Wisconsin Agricultural College, farm bam investigation, remarks 170 

irrigation in cranberry growing; swamp landis, drainage 108, 109 

Wood products, conditions favorable to insect injury 391-398 

rough, insect injuries 395-396 

Woodland, increase in value by increase in quality with size of timber 453 

Woodlot, cultivation of walnut planted with catalpa 261 

planting plan, need and jwints for consideration 258-259 

Woods, Albert F., article on *'The relation of plant physiology to the devel- 
opment of agriculture" 119-132 

barks, etc. , injuries by insects 381 

Woodwork and timbers in buildings, insect injuries 396-397 

*Wool, imports and exports 722, 732 

production and prices wholesale 710-713 

shipments of Ai^entina 277 

Worms, corn root and other, damage to corn {see also Weevil) 465 

timber, injury to logs and timbers 386-387 

Wrapper tobacco in Connecticut and Virginia, remarks 76-77, 78 

most useful shape of tobacco leaf 444 

supply and prices 436 

Wreck and vessel reporting service, reorganization 18 

Wrens, usefulness, note 514 

Wyoming mares, purchase for Department experiments in breeding 533-534 

Yeast cultures, use in wine making 370 
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